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STATE OF NEW TORE : 

Depabthbnt of AoBIOULTintS, 

Albany, Jakuabf 14, 1898. 



} 



To the Assembly of the State of New York : 
';^I hare the honor to herewith submit the ^Sixteenth Animal 
Eleport of the Director and Board of Managers of the New 
York Agricnltnral Experiment Station at Geneva, N. Y., in 
pnrsnance of the provisions of the Agricnltnral Law. 
I am, respectfully yours, 

CHARLES A. WIETDfG, 

Comm/issioner of AgriouU/u/re. 
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The Bulletins published by the Station will be sent free to any farmer applying for 
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Sixteenth Annual Report 



or THE 



Board of Control of the New York State Agri- 
cultural Experiment Station. 



TREASURER'S REPORT. 



Geneva, N. Y., October 1, 1897. 

To the Board of Control of the New York Agricultural Ewpervment 
Siation: 

As treasurer of the Board oif Control, I respectfully submit 

the following report for the fiscal year ending September 80, 

1897: 

Maintenance Account. ' 

Receipts. 



1896. 

Oct. 1. To balance on hand 

To amount received for produce sold. . 
To amount received from Comptroller. 



18,611 T5 

1,592 12 

37,500 00 

147,703 87 



Expenditures, 

By building and repairs |3,823 80 

By chemical supplies 620 52 

By contingent expenses 1,651 01 

By feeding stuflfs 1,428 60 

By fertilizers 224 32 

By freight and express 449 86 

By furniture and fixtures 871 ai 

By heat, light and water 1,858 T6 
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By labor |13,637 46 

By library 719 41 

By live stock 121 20 

By postage and stationery 376 02 

By publications 2,440 63 

By salaries 14,615 97 

By scientific apparatus 986 00 

By seeds, plants and sundry sui)plies. . . 1,213 10 

By toods, implements and machinery 504 63 

By traveling expenses 1,483 16 

1897. 

Oct. L By balance 678 41 

147,703 87 



Expense of Bulletins and Enforcing Provisions of Chapter 
955 of the Laws of 1896. 

Receipts. 
1896. 

Oct 1, To balance on hand |922 77 

To amount received from CkMnptroller. . . 10,000 00 
1897. I 
Oct. 1. Account overdrawn 1,101 19 

f 12,023 96 

Expenditures. 

By chemical supplies |692 24 

By heat, light and water 826 84 

By postage and stationery 41 25 

By publications - 2,431 62 

By salaries 6,609 75 

By scientific apparatus 32 00 

By traveling expenses 1,390 26 

112,023 96 
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Sbcond Judicial Dbpabtmbnt, Chaptbe 676 op thb Laws of 

1894. 
1896. Receipts. 

Oct. 1. To bfdance on hand |45 88 

To amount received from Oomptroller. . . 8,451 17 



f8,497 05 



Expenditures. 

By chemical supplies |44 00 

By contingent expenses 181 23 

By fertilizers Ill 55 

By freight and express 86 04 

By furniture and fixtures 17 20 

By heat, light and water 47 15 

By labar 520 09 

By library 127 55 

By postage and stationery 62 68 

By publications 1,342 69 

By salaries 4,122 22 

By scientific apparatus 123 20 

By seeds, plants and sundry supplies 224 44 

By tools, implements and machinery 12 

By traveling expenses 728 50 

By rents 762 05 

1897. 

Oct. 1. By balance 46 34 



18,497 05 



Postage Account, Special Appeopeiation. 
1896. Receipts. 

To amount reoeivaj from Comptroller. . . f500 00 

Expenditures. 

By postage and stationery |218 00 

By balance on hand 282 00 

1500 00 

Digitized byCjiOOQlC 
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SiPBGiAL Appropriation for Rbpairs to Buildings. 
Receipts. 

To amount received from Comptroller. . . |1,306 OO 

Epppenditure8, 

By repairs f 1,196 4(^ 

By balance 1 54 

11,200 00 

All expenditures are supported by vouchers, approved by the 
auditing committee oi the Board of Control, and have been fur- 
nished the Comptroller of the State of Ne^' York. 



UNriBD Statbs Appropriation Under Act op CoxGRHes Ap- 
proved March 2, 1887. 

Dr. 

1897. 
July 1. To receipts from Treasurer of United 
States, as 'pev appropriation for fiscal 
year ending June 30, 1897, as per act 
of Congress, approved March 2, 1887. . f 1,560 OO 

Or, 

By postage and stationery $0 05 

By publications 155 68- 

By salaries 1,264 9» 

By scientific apparatus 8 86. 

By seeds, plants and sundry supplies 30 27 

By traveling expenses 40 16- 

f 1,505 OO 



WILLIAM O'HANLON, 

Treasurer. 
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DIRECTOR'S REPORT/ 



To the H(morahl€ Board of Control of the Neic York Agricultural 
Sxperiment Station: 

Oentlemen: — I have the honor to present herewith the report 
of the New York Agricultural Experiment Station for 1897. 

A statement of the efforts and progress of the past year can be 
no more fittingly prefaced than by an acknowledgment of the 
earnest support and wise direction which you have given me aa 
your executive officer. I am sensible also of the loyal co-opera- 
tion of the members of the Station staff in the prosecution of the 
work which we have undertaken. Moreover, the press of the 
State and the leaders of agricultural thought and practice have 
given us most hearty and efficient assistance in securing the 
mean« necessary to the development of our equipment; and I am 
<;on»cious that the intelligent agricultural masses have stood in 
-such an attitude of sympathy towards this institution as to con- 
-stitttte a strong stimulus to vigorous effort in their behalf. This 
connbination of favorable conditions has conspired to make the 
record of the Station f<w the year 1897 one which it is pleasant 
to review. 

In my report for 1896, attention was directed to the need of 
streng^ening the work of the Station at several important points. 
The recommendations which I then made have met with your 
^PINTOval and much has already been accomplished towards re-en- 
foiving old lines of effort and establishing those which are new. 

Addition to the Station Staff. 
EtHior and Librarian. — ^This most imx)ortant position has been 
filled by the selection of Frank H. Hall, B. S., formerly connected 
with the Office of Experiment Stations in the United States 
Department of Agriculture. 

•Revriat of BalletiD No. 142. 
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Mr. Hall is a native of Michigan, and graduated from the 
Michigan Agricultural College in 1888. 

Alter graduation he was elected to an instruotorship in mathe- 
matics in his adma mater, from which he resigned to accept a 
position on the United States Geological Survey. 

In 1893, Mr. Hall became connected with the Office of Experi- 
ment Stations as librarian and proof reader and when he resigned 
on April 1, 1897, to enter upon his present duties he was con- 
nected with the editorial staff of the Experiment Station Record 
as editor of the department of field crops. His fitness for the 
i)eculTar work which he has undertaken in this institution i& 
already shown by the favor with which his popular expositions 
of tihe Station bulletins have been received and by the way in 
which he is proceeding to bring the Station library into a con- 
dition of efficiency and availability. 

Bacteriologist, — Mr. H. K Harding, B. S., of the University of 
Wisconsin, has been elected to the position of bacteriologist. He 
is to enter uiK)n his duties on January 1, 1899. 

Mr. Harding is a graduate of the University of Wisconsin in 
the class of 1896. For nearly three years he has been pursuing 
special studies in bacteriology with Dr. H. L. Russell, chiefly 
with reference to the bacteria of the farm. He ihas had an inti- 
mate knowledge of, and considerable connection with the detailed 
investigations which resulted in the recent important discoveries 
of Babcock and Russell concerning the curing of cheese. In 
June Mr. Harding will go to Europe for study until he takes up 
his work here. i 

Dairy Expert, — It was felt that this position should be filled by 
some one not only entirely familiar with the best methods of the 
manufacture of butter and cheese, but also with the difficulties 
and problems which confront New York dairymen. The quali- 
fications of the gentleman selected for this work meet both of 
these requirements. Mr. George A. Smith is well known in the 
State of New York not only as the efficient Director of Farmers'^ 
Institutes for three years, but also as one of the dairy experts of 
the New York State Department of Agriculture. Mr. Smith ia 
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an acoompliehed cheese-maker, and through his intimate and long 
continued contact with the farmers of the State, he has become 
weU acquainted with the peculiar needs of New York dairying. 
It is felt that the confidence which the farmers of the State have 
in Mr. Smith will strengthen the Station with its constituency. 

Botanist. — ^A Station botanist has not yet been chosen. He 
will be selected with reference to his fitness to take up investiga- 
tions in plant pathology which, in consideration of the large 
fruit and v^etable growing interests of the State of New York, 
is a most extensive and important field of effort. 

Other changes. — During the year Mr. W. W. Parker and Mr. 
E. C. Worden, assistant chemists, have closed their connection 
with the Station, and Mr. E. B. Hart and Mr. Finnan Thompson 
have been elected to take their places. 

Mr. F. C. Stewart, mycologist at the Second Department Branch 
Station, has been granted a year's leave of absence for further 
study. 

Building Equipment. 

Biological and dairy huHding. — In accordance with the unani- 
mous decision of your Board, the Legislature of 1897 was asked 
to appropriate |41,000 for the erection of a new building to be 
devoted to biological and dairy research. This request was 
granted, there being no apparent opposition. Leading dairy- 
men and horticulturists all over the State contributed to this 
result by Expressing to their representatives in the Legislature 
their belief that this appropriation would advance the agricul- 
tural interests of the State. It must be conceded, moreover, 
that there is at the present time a tendency on the x>art of 
both the National and State Legislatures to recognize generously 
any just demand coming from farmers. 

The money for the erection of this building became available 
early in April, but the plans and specifications were not placed in 
the hands of your building committee until nearly the middle of 
August. -Such a delay was exceedingly unfortunate because it 
has obliged the contractor to proceed with his work during cold 
weather. 
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The contract for the erection of the buUding was awarded to 
Mr. A. B. Morrison, of Geneva, N. Y., on very satisfactory terms, 
and its construction has proceeded with expedition so that the 
walls and roof are practically completed. It is hoped that the 
building may be available for our use by midsummer. 

The following is a summary of the facilities that this building 
will afford, a somewhat detailed description of which will appear 
in a subsequent report: 

1. Dairy Department. This includes a milk-receiving room, 
pasteurizing room, cheese-making room, butter-making room, 
cold-storage room, six cheese-curing rooms and dairyman's oflSce. 

The first four rooms are wainscoted in glazed brick with vitri- 
fied tiie floors and are to be equipped with the very best appa- 
ratus for investigation work. 

The cheese-curing rooms are to exhibit some unique features 
in the way of control of temperature and moisture. 

2. Bacteriological Dejyartment. This includes a laboratory, 
incubator room, culture room, general work room and office. 
The temperature of the incubator and culture rooms will be under 
automatic control, and their use will be shared with the Station 
botanist. 

These rooms will be supplied with compressed air, steam at 
high pressure, hot and cold water, fuel and lighting gas, and with 
the mofit modern apparatus for bacteriological investigations. 

3. Botanical Department. The rooms in this depart-ment will 
be a laboratory office and museum, with a joint use of the incu- 
bator and cultui'e rooms. The equipment of compressed air, 
steam^ water and gas will be the same as in the bacteriological 
department, and the equipment of apparatus will be no less 
efficient. 

4. Horticultural Department. The space for this department 
will include the horticulturist's laboratory, horticulturist's office, 
assistant horticulturists' office, and two large museum rooms. 
In many respects these rooms will be equipped similarly te those 
of the other departments mentioned. 

6. Entomological Department. This will contain an office large 
( nou^h to afford laboratory facilities and a museum room. 
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The heat for this building will be supplied from twin boilers 
of twenty-five horse-power eadh, which will carry a preseupe of 
from sixty to seventy-five pounds, the pressure on the radiators 
being reduced to five pounde. These boilers will furnish steam 
for a twenty horse-power engine^ which will supply power for 
running the dairy machinery, the compressor of the refrigerating 
plant, an automatic compressed air pump, a water pump and 
other apparatus. 

The building is to be equipped with one of the most approved 
forms of refrigerating apparatus which will be used to secure a 
low temperature in the cold storage room and such temiperatures 
as are desired in the cheese-curing, bacteriological, cheese and 
dairy roomfi. 

The temperature of the building will be automatically con- 
trolled by a pneumatic system of temperature regulation. In the 
offices, laboratories and working-rooms of the dairy department, 
this control will be applied directly to the valves of the radiators. 
In the cheese-curing rooms, and to a partial extent in the culture 
and incubator rooms, the temx)erature will be regulated through 
the operation of damipers opening or closing hot and cold air 
tubes. 

New forcing house. — A new building has been added to the 
forcing house plant, the dimensions of which are 100 by 20 feet. 
This is to be utilized for investigations in plant nutrition. 

Poultry house. — The facilities for poultry investigation have 
been increased by the erection of a new house. The special fea- 
tures of this building are an incubator cellar where uniformity 
of temperature can be secured, a series of brooders warmed by 
hot water, breeding pens of the most approved plan, storage for 
a large variety of foods, a room for the poult ryman and a cooking 
room. 

General repairs. — During the past eighteen months the build- 
ings of the Station have been put in thoroughly good condition. 
The two houses occupied by Mr. Beach and Mr. Wheeler have 
been enlarged and renovated throughout, and have been equipped 
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with bathrooms and new heating apparatuses. The chwnical 
laboratory, the three bams and other outbuildings have also 
received exterior coats of paint. 

Further needs, — I desire to recommend the erection in the near 
future of a tool shed which shell accommodate all of the machin- 
ery which is used on the farm. It will also be wise to build 
potting siieds with accommodations for various mixtures of forc- 
ing house soils in the immediate vicinity of the forcing houses. 

Library. 

The three rooms on the west side of the Director's house have 
been set apart for a library. They have recently been repainted 
and repapered and are now in a very attractive condition. The 
largest one is supplied with the tables and chairs necessary in a 
general reading room. The number of books in the library has 
been largely increased during the past year by the purchase of 
complete sets of the journals giving the records of investigation 
and of such other literature as is useful in an institution of this 
kind. It has been found possible, also, to practically complete 
the sets of bulletins and reports of other American stations and 
of the United States Department of Agriculture. These have 
been attractively bound and form an important x>art of our refer- 
ence library. 

In view of the fact that the members of the staff should keep 
in touch with the current literature of investigation, it has been 
decided that one-half day of each week shall be set aside as 
library day. It may be desirable to keep the library open even- 
ings in order that as much time as possible may be available for 
consulting the journals and other serial publications, the file of 
which will soon number about one hundred. 

Publications. 

Reference was made in my last report to the desirability of 
modifying in some respects the character of the publications from 
this Station. It was there proposed that the bulletins written 
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by the members of the staff, to be called the CJomplete Bulletins, 
should be full in detail and as scientific in discussion as appeared 
desirable to the writers. It was also suggested that instead of 
issuing these bulletins to the entire number of persons whose 
names are on our mailing Mst, popular bulletins should be written 
on the basiB of the more complete foitm which should convey to 
the agricultural public the results of our work in more simple and 
less technical language. This plan has been put into execution, 
and if we may judge from the expressions of approval which 
have come to us from farmers and from those engaged in work 
at other Stations, this departure is likely to prove both jxypular 
and successful. It is decided, in addition, that the annual re- 
ports shall consist only of such matter as is published in the com- 
plete bulletins. There seems to be no good reason for printing 
any great amount of matter in the annual report which does not 
appear in the bulletins. If any fact or conclusion is worth pub- 
lishing at all it is proper to give to it the fullest possible circu- 
lation among those for whom it has special value. 

The Station editor also prepares press reviews, which are sent 
with the bulletiuB to all newspapers on our mailing list. It is a 
matter of gratification that these reviews are very fulily and 
widely printed. This plan not only secures a more widespread 
attention to our bulletins but also insures accuracy of statement 
in regard to our conclusions. 

Mailing List. 

The mailing list of this Station includes several divisions: 
<1) The officers of the United States Department of Agriculture 
and of all other exi)eriment stations; (2) the newspai)ers of this 
State and a few outside; (3) those persons who desire to receive 
our complete bulletins; (4) the main list, or those who receive 
the popular bulletins. The latter list now numbers about thirty 
thousand names. In two years our mailing list has increased 
about ten thousand names. 
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Work in the Second Judicial Dbpartmbmt. 

The expenditure of the aipppopriation for work in this depart- 
ment has been along much the same lines as in the past years. 
The needs of the farmers and market gardeners in this section of 
the State cleanly indicate the directions in which they should 
receive help. The concentration of vegetable and fruit growing, 
both out of doors and under glass, in the vicinity of New York for 
80 many years has brought about a corresponding concentration 
of injurious fungi and insects. The aid, therefore, which this 
Station is able to give to the agriculture of Eastern New York is 
chiefly in studying new diseases and insects and in illustrating 
how these pests may be held in check. There seems to be no 
question but that the iK)licy which has heretofore prevailed in the 
management of this special work should be materially changed. 
An attempt has been made to carry on at Jamaica, where this 
branch effort has its headquarters, more or less scientific re- 
search. Such research necessitates an equipment of apparatus 
and a reference library, and if it is successfully maintained under 
the present plan, apparatus and library facilities must be dupli- 
cated, a policy which is certainly unwise and wasteful. There is 
no question but that the concentration of the scientific work in 
the laboratories of the Station at Geneva will be in the interests 
of economy and efficiency. In this way much more varied and 
extensive experiments, illustrative and otherwise, can be con- 
ducted in different parts of the Second Judicial Department. It 
is gratifying to know that one of the most intelligent and active 
agricultural societies in this department has already, by unani- 
mous resolution, approved this change of policy. A very en- 
couraging feature of this action by such a body of farmers was 
the accompanying declaration that one special line of experi- 
ments had already saved to the agriculture of one section of 
Long Island at least *75,000. In view of the considerations here 
presented, I shall recommend that this special fund be expended 
chiefly in maintaining experiments in the field and in forcing 
houses, which shaM be an attempt to illMstrate the application to 
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practical agriculture of the facts discovered in our laboratory 
reeearch. 

It now appears probable that in 1898 attention can be most 
pro(fttahly given to the potato and pickle interests of Long Island. 
With this in view, arrangements are already being made to locate 
experiments at at least eight different points, chiefly with refer- 
ence to the use of fertilizers in potato growing and to the applica- 
tion of a spraying mixture in controlling the diseases which prey 
upon cucumbers. 

Experience teaches that it is not enough merely to discover a 
fact and point out its relations to practica*l agriculture. The 
^•xtpeme conservatism of the agricultural dass seems to render it 
necessary to go even farther, and by illustration and by precept 
upon precept to overcome indifference and skepticism. It is true 
that such instructional efforts as this are outside of the proper 
function of the Experiment Station, but conditions seem to re- 
quire them. 

Chemical Department. 

Fertilizer analysis. — The demands upon this Station for the in- 
spection of commercial fertilizers are steadily and rapidly in- 
creasing. The records show that in no other state are the 
requirements for this work so heavy as is the case in New York. 
During the year 1897, 184 manufactures have filed in this office the 
required statements concerning 1,728 brands of fertilizers. Not 
all the registered brands are actually sold in the State, but the 
real number is unnecessarily and even absurdly large. There is 
not a single good reason for this multiplication of names in the 
fertilizer trade, but many reasons why such a state of things 
should not exist. It is a cause pf confusion and of unnecessary 
expense and should hasten a change to a more economical system 
of buying and selling plant food. 

During the season of 1897 three traveling agents were em- 
ployed by the Station for the collection of samples of fertilizers 
in different parts of the State. These agents were at work during 
about four and one-half months, and they collected 1,005 sam- 
ples, representing 748 different brands. This is less than the 
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entire number of brands sCW. It is imi>ossible with the funds 
now at the command of the Station for fertilizer inspection to 
search out and sample in any one year every brand that is sold 
or offered for sale within the boundaries of the State* As a 
matter of fact, the work of this kind that is now done is really 
costing the Station more than the sum appropriated for this pur- 
pose. It is entirely safe to say that the appropriation for fer- 
tilizer inspection in New York is less in proportion to the neces- 
sary work than is the case in any other state. The situation is 
somewhat perplexing. It would be desirable if some means 
could be devised to check this useless multiplication of brands, 
at least so long as it is necessary for the -State to inspect them. 
This could be done, possibly, by imposing an analysis fee upon 
each brand sold or offered for sale. There are reasons why it 
would be just to do this. For instance, one company registered 
in 1897 two hundred and forty-two brands and the effort required 
for the inspection of these, provided they were all sampled, is a 
large proportion of the work for the year. This company imposes 
upon the State an expense which is greatly disproportionate to 
its sales as compared with other companies offering a greatly 
less number of brands- It is very certain that if the fertilizer 
trade continues its present development, either an analysis fee 
must be imposed or else the State appropriation must be consid- 
erably increased. As the matter now stands, a large share of the 
time of the chemist-in-chief and of four assistant chemists, be- 
sides a good deal of attention on the part of the Director of the 
Station, is devoted to fertilizer inspection. The result is that 
the efforts of certain Station officers in the direction of investiga- 
tion are unfortunately limited by this burden of routine work to 
an extent not justifiable from any point of view. I commend 
this matter to the attention of your Board as one worthy of seri- 
ous and careful consideration. 

Sugar beets. — Considerable attention has been devoted to sugar 
beet analysis. This was made necessary by the present active 
and wide spread discussion of sugar beet production in New 
York. 
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About one hundred and Mtj samples of beets were analyzed 
and a general summary of the results is given in Bulletin 135, 
showing that the average percentage of sugar in the beets waa 
15.3 per cent. The present indications are that this work will be 
largely increased in 1898. 

Plant nutrition, — Investigations are in progress concerning the 
plant-food needs of fruits and vegetables and the effect of certain 
compounds in fertilizers upon the quality of fruits. 

The composition of cider and vinegar, — A study of the composi- 
tion of cider and cider vinegar is now going on with a view to 
discovmng some means of distinguishing between real and arti- 
ficial or adulterated cider vinegar. 

Department of Horticulture. 

Of the nine horticultural bulletins issued by the Station in 
1897 five discuss plant diseases and the methods of treating them, 
and one relates to apparatus used in treating insects and diseases 
which are injurious to plants. It should not be inferred from 
this that subjects relating to plant pathology occupy two-thirds 
of the time of the horticultural staff, although it is true that 
much attention is devoted to work of this kind. 

Plum leaf spot, — For several years questions pertaining to the 
treatment of the leaf spot of plum and cherry have been under 
investigation. The work which Mr. Fairchild started in 1891 to 
determine the best means of preventing injury to plum and 
cherry nursery stock was followed until a satisfactory line of 
treatment could be confidently recommended. Investigations 
were then undertaken with the same disease in the orchard. A 
report of the progress of this work in 1895 was given, in Bulletin 
98 and the Annual Report for that year. The experiments were 
continued in 1896 to determine whether the disease may be con- 
trolled by two treatments with Bordeaux mixture, 1-to-ll for- 
mula, and if so when these treatments should be made. The 
results, as set forth in Bulletin 117^ show that two timely and 
thorough treatments with this mixture may control the disease 
on plums in some seasons, but three treatments generally give 
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best results. TIhe Italian prunes, whicli were given this treat- 
ment, showed an average gain o«f 24^ pounds of fruit per tree at 
an extra cost of less than one cent per pound. 

Cherry leaf spot — Cherries ripen so early in the seaaon that it 
has not yet been found practicable to give them the thorough 
treatment which is necessary to control the leaf spot, without 
spotting the fruit with the spray so as to injure its appearance 
when ripe. This question is still under investigation. 

Raspberry anthracnose. — In Bulletin 124 Mr. Paddock gives the 
results of thi'ee seasons' work with the raspberry anthracnose. 
He finds that it is best to set none but healthy plants and prac- 
tice a short rotation of crops. The spread of the disease in in- 
fested fields was successfully prevented by treatment, but the 
yield of fruit was not increased enough to make the spraying 
profitable. 

Oat smut, — ^The treatment of oat smut can hardly be called a 
horticultural operation, but the general importance of the subject 
to the agriculture of the State and the need of a bulletin to 
furnish correspondents with instructions for treating this disease 
made it desirable that some investigations concerning it should 
be undertaken. In Bulletin 131 Mr. Close sets forth clearly the 
results of investigations which were conducted in 1897, partly at 
the Station and partly on the farm of Messrs. King and Robinson, 
Trumansburg, Tompkins County. Lysol, a fungicide which has 
not heretofore been tried against grain smuts, gave excellent 
results. The most inexpensive treatment, soaking with 0.2 per 
cent formalin solution, cost for the material 1.4 cents per bushel 
of seed treated. 

Oooseben*y mildew, — We have long wished to know something 
definite as to the comparative value of potassium sulphide and 
Bordeaux mixture for preventing gooseberry mildew. Mr. Close's 
investigations on this point are published in Bulletin 133. The 
best results were obtained when the treatment was begun early 
in the season, and potassium sulphide proved superior to Bor- 
deaux mixture, lysol and formalin for preventing the disease. 
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Spray pumps and mixtures. — ^The constant demand for elemen- 
tary instruction concerning the use of spray mixtures and spray 
pumps made it necessary to make further tests of apparatus and 
revise former instructions so as to include the most recent devel- 
opments in this line. This has been done by Mr. Paddock 
and the results are given in Bulletin 121 on Spray Pumps and 
Spraying. 

Effect of wood ashes upon apple soab. — For five years one of the 
apple orchards at the Station has been devoted to an investiga- 
tion of the question whether fertilizing the soil liberally with 
wood ashes may make the apples more resistant to the scab. 
The results in this investigation are set forth in a bulletin on this 
subject in which it is shown that, with the conditions under 
which this investigation was made, immunity from apple Bcab 
is not at all increased by liberal applications of haM-wood ashes 
to the soil. 

Forcing tomatoes. — Methods of training and benching tomatoes 
in the forcing house are discussed in Bulletin 125. The conclu- 
sion is reached that, at least in this climate, single stem training 
is clearly superior to three stem training in forcing tomatoes. 
Plunging small pots containing the young tomato plants in the 
soil of the bench to see whether confining the roots thus would 
bring the plants into bearing earlier or increase their productive- 
ness, showed that practically nothing was gained by this treat- 
ment and when used with three stem training it was a detriment. 

Varieties of fruit at the Station. — But two bulletins have been 
prepared in 1897 on the varieties of fruit which are growing at 
this Station. These are Bulletins 127 on Strawberries and 128 
on Raspberries, Blackberries and Dewberries, both by Mr. Pad- 
dock. 

The following shows the number of varieties of commonly 
cultivated fruits in the Station collection at the close of 1897, not 
including plants which were received in the fall of 1897 nor those 
earrants and gooseberries which are grown here simply to illus- 
trate the species to which they belong: 
2 
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PomaceoTis fruits : 

Apples 

Crab apples... 

Pears 

Qainces 

Stone fruits: 

Apricots 

Cherries 

Peaches 

Plums .. .. 

Small fruits: 

Grapes 

Currants 

Gooseberries .. 

Blackberries .. 

Dewberries 

Raspberries . . . 

Strawberries . . 



Total , 



50 



39 



18 

446 
53 

256 

1 

43 

23 

53 



106 
1 

19 
2 

11 
21 
17 
43 

6 

10 

5 

3 



6 
27 



306 



671 
22 

240 
11 

36 

75 

147 

243 

675 
102 
479 
34 
49 
123 
113 



8,020 



Department op Plant Pathology. 

A new disease of stoeet corn, — Mr. Stewart has given consider- 
able time to the study of a new disease of sweet com to which 
the early varieties of this crop are much subject in the market 
gardens of Long Island. He has demonstrated that this disease 
is bacterial in its nature, which is the first step necessary to a 
discovery of methods of prevention. The subject nee^s further 
study, and no remedial measures can now be recommended. Pre- 
vention may perhaps be secured by care in the selection of seed 
and by the planting of resistant varieties. 

Potato sccLb, — ^The ploughing in of a crop of green rye had no 
effect in preventing potato scab. The disease appeared to be 
aggravated rather than checked. 

Potato stem blight. — This was not communicated by planting 
diseased tubers, neither were peppers, tomatoes, egg plants or 
plants of other species infected by contact with diseased iwtato 
tubers. 

Oamation rust. — ^The application of a solution of commion salt 
neither prevented the rust nor benefited the growth of the car- 
nation plants. ' 
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Downy nMdew on cucumbers. — ^The early cucumber and pickle 
industry of Long Island has been in danger of destruction from 
the ravages ol this disease. The ezperimjents of Mr. Stewart in 
1896 resulted in materially checking its development by spraying 
with Bordeaux mixture. 

These experiments were repeated at two i)oints in 1897 with 
similar results. On a small plat of early cucumbers at Floral 
Park, spraying caused an increased yield of over 30,000 fruits x>er 
acre. 

On the farm of Mr. Robert Oolyer an acre of late cucumbers 
was sprayed under the direction of Mr. Stewart. The resulting 
crop was about 102,000 fruits, the average yield with growers 
who took no pains to control the mildew being not over 20,000 
fruits i)er acre. It is probable that other growers can produce 
equally large crops when the spraying is done with equal intelli- 
gence and thoroughness. 

Dbpartmdnt op Entomology. ' 

Insectary. — ^A portion of one of the targe greenhouses is being 
remodeded for use as an insectary. Among other imfportant 
features it will contain breeding cages of necessary sizes and 
shapes in which various species of injurious insects can be iso- 
lated and their habits studied^ root cages for studying insects 
which attack the roots of plants, and fumigating boxes to be 
used in testing the effects of various gases ui>on insects in differ- 
ent stages of development. A dark room also forms an im- 
p<H-tant i»rt of the equipment of the insectary. 

The oolledion of insects. — ^About 200 species have been added to 
the Station collection of insects besides valuable biological ma- 
terial illustrating the life histories, habits and injurious work of 
some of the species already in the collection. The collection now 
nmnbers nearly 2,600 species. 

lUustraUons. — An important part of the work during the past 
season has been the making of illustrations, photographs and 
drawings, showing the structure, life histories and habits of in- 
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jurious insects and their natural enemies. A large number of 
these illustrations have been made during the x>ast summer. 
They are kept on file for use in bulletins as needed. 

Inspection of nursery stock, — ^Nursery stock inspection has been 
continued again this season, but to a less extent than the season 
previous. About fifteen nurseries have been visited, vrith the 
result than ten species of insects, all more or less injurious, have 
been found on young trees about to be shipped, shov^ing that 
these insects are distributed by means of nursery stock. The 
spedes referred to are as follows: The woolly aphis, peach tree 
borer, the pistol-case bearer, oyster-shell bark-louse, scurfy bark- 
loust*, plant lice of various species, the bud moth, the New York 
plutn Lecanium, the oak scale and Aspidiotus ancylus. The San 
Jos6 scaile has also been found in a small nursery in Western 
New York. Infested stock has possibly been shipped from this 
nursery for six or eight years past. The present owner is going 
out of the business and is olearing the land for fruit. 

Experiments in dipping youn^ nursery trees infested with plant 
lice, — Young nursery trees infested with plant lice cannot be 
sprayed to advantage, as the lioe cause the leaves to curl. The 
lice congregate in great numbers on the under sides of the leaves 
at and near the tips of the young trees. By dipping these in- 
fested tips the insects may be killed. The object of the experi- 
ment was to determine the proper strength of the solution (a 
solution of whale-oil soap) to use. The expense of treating the 
ti^ees was so slight that no record of it was kept. It was shown 
that whale-oil soap will kill the lice and may be safely used for 
this purpose at a strength of one pound to seven gallons of water, 
but that a stronger solution, one pound to three gallons, will 
injure the foliage. The weaker solution kills the lice as effectu- 
ally as the stronger. 

Experiments in spraying young nursery trees, — One-year-old 
apple grafts were sprayed with green arsenite (Scheele's green) 
one pound to 100 gallons. The trees were badly infested with 
the canker-worm. This application vras made late in June and 
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was aa effectual in destroying the canker-worms that another 
application was not necessary. 

Young cut-leaf birch trees, badly infested with thrips, were 
sprayed three times with a whale-oil soap in solution, to which 
was added one ounce of flowers of sulphur to one gallon of the 
soap solution. This combination proved highly successful, show- 
ing that this serious peBt can be controlled. 

Experimenis in fumiffating nursery stock with hydrocyanic acid 
gas. — ^These experiments are not yet completed, but the indica- 
tions now are that nursery stock can be successfully fumigated 
in large frostproof cellars where the trees are ordinarily stored 
over winter, without going to the expense of building houses for 
this pvrpose where stock can be fumigated in small lots only. 

Spraying experiments with green arsenite, — ^These experiments 
form a part of a series of experiments with green arsenite begun 
in 189<(, their object being to test the value of green arsenite as 
compared with Paris green. 

Fourteen large trees owned by O. L. Jackson, at Rushville, 
were used for the experiments and were sprayed three times. 
Examinations made soon after the first application showed that 
only the young worms, those about one-fourth inch long, had 
been killed by the spray. After the third application the trees 
were practically free from worms, the older ones having finally 
succumbed. 

This indicates that green arsenite may be slow in its action but 
where the trees were sprayed three times it was effectual. 

InMsUgations and experiments with plant lice. — ^Four species of 
plant lice have been under observation during the past season, 
two infesting the plum and two infesting the currant. The work 
of studying out the complete life histories of these species is not 
yet complete. The best progress has been made with Hyalopterus 
pruni. All stages but one have been observed and drawings 
made. In all the other species studied, with the probable excep- 
tion of Myzus, new facts concerning their life histories have been 
brought to light, and their various forms figured for the first 
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time. Nine species of the natural enemies of these insects have 
also been studied and illustrations made showing the different 
stages in their development. 

(Experiments in spraying currant bushes and plum trees showed 
that these lice may be destroyed if a whale oil soap solution, one 
pound to seven gallons of water, is properly used. 

The cotton-wood leaf beetle. — ^The investigations and experiments 
with this insect were finished during the past season. 

The field used the previous year was sprayed with green 
arsenite, former experiments having shown that this insecticide 
would probably prove the most effectual of any tried. Three 
applications were made, with the result that the plat was kept 
almost entirely free from the insects. 

In comparing the cost of spraying and. running the **bug 
machines," or " drags," it was found that the spraying could be 
done at about two-thirds the expense of the other method. It 
was also found, however, that under ordinary circumstances the 
best results would be obtained by using the " machine " for a 
few days soon after the last application of the poison* 

Departmssnt of Animal Industry. 

Feeding experiments with chicks a/nd capons. — From an extended 
test of the relative efficiency of whole and ground grains in feed- 
ing chicks and capons it was learned that more food was eaten 
and a more rapid and profitable gain was made when the ground 
grain was fed. 

Source of milk fat. — An extended and somewhat elaborate 
investigation concerning the source of milk fat was begun early 
in the year and the results so far as reached were published in 
Bulletin 132. 

The data show clearly that food fats are not essential to the 
formation of milk fat, and that the milk fat was not derived 
wholly from the metabolism of protein; but that probably its 
origin was partially in the carbohydrates of the food, as has been 
demonstrated to be the case with body fat. 
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Production op Field Crops. 
An important series of experiments has been begun on the 
Station farm for the purpose of studying the relative economy ol 
certain systems of maintaining soil fertility. 

Education in Road Building. 

The U. S. Department of Agriculture, among other efforts, is 
endeavoring to disseminate information concerning the construc- 
tion and economy of good roads. To this end a bureau known as 
the Office of Road Inquiry has been established. 

As one means of accomplishing its purposes this Office is 
co5perating with the Land Grant Colleges and the Experiment 
Stations in building in proximity to these institutions samples of 
roads which shall be an object lesson, esx>ecially to rural com- 
munities. 

The first of these roads was built at New Brunswick, N. J., and 
the second at Geneva. The latter was built by the united efforts 
of the Office of Road Inquiry, private citizens, the village of 
Geneva and the Experiment Station, and is located on North and 
Ca^rtle streets. It extends about twelve hundred feet along the 
northern boundary of the Station property and runs the entire 
length of Castle street, the whole distance being about one and 
a quarter miles. 

The manner of construction is what is known as MacAdam, the 
covering of the road bed consisting of broken stones to the depth 
of eight inches. On North street the road is eight feet wide 
and on Castle street the width is fourteen feet for the greater 
part of the distance, the remainder being twenty feet. 

The lower five inches of the covering was obtained from com- 
mon field stone, and this was surfaced with three inches of 
broken Hudson River trap rock. 

The cost, details of construction and other related facts will be 
given in the report of the Department of Agriculture. As this 
road was completed only last October it is too early to draw con- 
clusions as to its quality and durability. It is satisfactory so far 
and has changed the streets between the E^xy)eriment Station 
and the city from a condition which at times was almost unbear- 
able and prohibitive of travel to one of convenience and comfort 
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Bulletins Published in 1897. 

The following is a list of the bulletins issued by the Station for 

the year 1897. All of these are included in this report excepting 

Nos. 114, 115, 116, 120, 122, which were presented in the report 

for 1896. 

No. 114 — January. — Grooseberrie«. S. A. Beach. Pages 48. 

No. 115 — January. — Director's report for 1896. W. H. Jot^an^ 
Pages 26. 

No. 116 — January. — ^Report of analyses of commercial fertilizers 
for the fall of 1896. L. L. Van Slyke. 
Pages 57. 

No. 117 — March. — Treatment of leaf spot in plum and cherry or- 
chards in 1896. S. A. Beach. Pages 9. 

No. 118— March.— Alfalfa. W. P. Wheeler. Pages 10. 

No. 119 — March. — ^The downy mildew of the cucumber: What it 
is and how to prevent it. F. C. Stewai*t. 
Pages 30. 

No. 120 — March. — A practical method of fighting cutworms in 
onion fields. F. A. Sirrine. Pages 14. 

No. 121 — March. — Spray pumps and spraying. Wendell Pad- 
dock. Pages 23. 

No. 122 — April. — The pistol-case bearer. V. H. Lowe. Pages 12. 

No. 123 — April. — Spraying potatoes on Long Island in the sea- 
son of 1896. F. 0. Stewart. Pages 27. 

No. 124 — April. — Anthracnose of the black raspberry. Wendell 
Paddock. Pages 14. 

No. 125 — July. — Forcing tomatoes : Comparison of methods of 
training and benching. Note on a tomato 
disease. S. A. Beach. Pages 32. 

No. 126 — November. — Feeding experiments with chicks and ca- 
pons: The relative eflSciency of whole and 
ground grains as commonly fed. W. P. 
Wheeler. Pages 19. 

No. 127 — November. — Strawberries in 1897. Wendell Paddock. 
Pages 12. 



Digitized byCjiOOQlC 



New York Agricultural Expbrimbnt Station. 25 

^a. 128 — November. — Variety tests with raspberries, blackber- 
ries and dewberries. Wendell Paddock, 
Pa^es 11. 

NTo. 129 — November. — Report of analyses of commercial ferti- 
lizers for the spring of 1897. L. L. Van 
Slyke. Pages 71. 

No. 130 — December. — A bacterial disease of sweet corn. F. C. 
Stewart. Pages 17. 

No. 131 — December. — Results with oat smut in 1897. C. P. Close. 
Pages 14. 

No. 132 — December. — ^The source of milk fat. W. H. Jordan and 
C. G. Jenter. Pages 34. . 

No. 133 — December. — Spraying in 1897 to prevent gooseberry mil- 
dew. C. P. Close. Pages 12. 

No. 134 — December, — Report of analyses of commercial fertilizers 
for the fall of 1897. L. L. Van Slyke. 
Pages 39. 

No. 135 — ^December. — ^The composition and production of sugar 
beets. L. L. Van Slyke, W. H. Jordan 
and G. W. Churchill. Pages 30. 

No. 136 — ^December. — Inspection of nurseries and treatment of in- 
fested nursery stock. V. H. T^owe. 
Pages 30. 

No. 137 — December. — Commercial fertilizers for potatoes. W. H. 
Jordan. Pages 22. 

No. 138 — December. — Experiments and observations on some dis- 
eases of plants. F. C. Stewart. Pages 18. 

No. 139 — December. — Plant lice: Descriptions, enemies and treat- 
ment. V. H. Lowe. Pages 20. 

No. 140 — December. — Wood ashes and apple scab. S. A. Beach. 
Pages 27. 

No. 141 — ^December. — Digestion and feeding experiments. W. H. 
Jordan and C. G. Jenter. Pages 30. 

No. 142— December. — Director's report for 1897. W. IT. Jordan. 
Pages 20. 

W. H. JORDAN, 

N. Y. Agr'l Exp't Station, Geneva, N. Y., Dec. 31, 1897. 
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NEWSPAPERS AND PERIODICALS PRESENTED TO THE 

STATION. 

Acker & Gartenbaii Zeitung, Milwaukee, Wis. 

Agricultural Epitomist, Indianapolis, Ind. 

Agricultural Gazette of New South Wales, Sydney, N. S. W. 

Agricultural Student, Columbu'S, Ohio. 

Agricultural Students' Gazette, Cirencester, Eng. 

Albany Weekly Journal, Albany, N. Y. 

Allegan Gazette, Allegan, Mich. 

American Agriculturist, New York, N. Y. 

American Cfultivator, Boston, Mass. 

American Grange Bulletin and Scientific Farmer, Cincinnati^ 
Ohio. 

American Philosophical Society, Proceedings, Philadelphia^ 
Pa. 

American Stock Keeper, Boston, Mass. 

Angelica Every Week, Angelica, N. Y. 

Baltimore Weekly Sun, Baltimore, Md. 

Canadian Horticulturist, Toronto, Canada. 

Church and Farm, Salt Lake City, Utah. 

Cincinnati Society of Natural History, Journal, Cincinnati, 
Ohio. 

Commercial Gazette, New York, N. Y. 

Cotton Planters' Journal, Memphis, Tenn. 

Dairy World, London, Eng. 

Detroit Free Press, Detroit, Mich. 

DeRuyter Gleaner, DeRuyter, N. Y. 

Elgin Dairy Report, Elgin, 111. 

Farm and Fireside, Philadelphia, Pa. 

Farm and Home, Springfield, Mass. 

Farm Journal, Philadelphia, Pa. 

Farm News, Springfield, Ohio. 

Farm Poultry Semi-Monthly, Boston, Mass. 

Farm, Stock and Home, Minneapolis, Minn. 
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Farmers' Advocate, London^ Canada. 

Farmers' Guide, Huntington, Ind. 

Farmers' Home, Dayton, Ohio. 

Farmers' Magazine, Springfield, 111. 

Farmers' Voice, Chicago, 111, 

Forester, Washington, D. O. 

Geneva Gazette, Geneva, N. Y. - 

Gentleman Farmer, Chicago, 111. 

Gleanings in Bee Culture, Medina, Ohio. 

Green's Fruit Grower, Rochester, N. Y. 

Herd Register, Peterboro, N. H. . 

Hoard's Dairyman, Fort Atkinson, Wis. 

Homestead, Des Moines, Iowa. 

Horticultural Gleaner, Austin, Tex. 

Indiana Farmer, Indianapolis, Ind. 

Industrial American, Lexington, Ky. 

Iowa Weather and Crop Service Review, Des Moines, Iowa. 

Irrigation Age, Chicago, 111. 

Ithaca Democrat, Ithaca, N. Y. 

Jersey Bulletin, Indianapolis, Ind. 

Journal and Herald, Springville, N. Y. 

Long Island Farmer, Jamaica, N. Y. 

Louisiana Planter and Sugar Manufacturer, New Orleans, La. 

Market Garden, Minneapolis, Minn. 

Mirror and Farmer, Manchester, N. H. 

Montana Fruit Grower, Missoula, Mont. 

Monthly Weather Review, Washington, D. C. 

National Nurseryman, Rochester, N. Y. 

National Stockman and Farmer, Pittsburg, Pa. 

Nebraska Bee-Keeper, York, Neb. 

Nebraska Farmer^ Lincoln, Neb. 

New England Farmer, Boston, Mass. 

New England Florist, Boston, Mass. 

New York Edition, Farm and Fireside, Springfield, 111. 

New York Farmer, Port Jervis, N. Y. 

New York Produce Review, New York, N. Y. 
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Northwest Pacific Farmer, Portland, Ore. 

Glean Herald, Olean, N. Y. 

Oregon Agriculturist, Portland, Oregon. 

Pacific CJoast Dairyman, Tacoma, Wash. 

Pomona Herald, Pascoag and Providence, R. I. 

Poultry Monthly, Albany, N. Y. 

Practical Farmer, Philadelphia, Pa. 

Prairie Fanner, Chicago, 111. 

Prattsburgh News, Prattsburgh, N. Y. 

Progressive Souths Richmond, Va, 

Queensland Agricultural Journal, Brisbane, Queenslamd. 

Salt Lake Herald, Salt Lake City, Utah. 

Sanitary Insp^^etor, Augusta, Me. 

•Southern Cultivator, Atlanta, Ga. 

Southern Planter, Richmond, Va. 

Southern Staters Farm Magazine, Baltimore, Md. 

Southwestern Farmer and American Horticulturist. 

State Board of Health Bulletin, Memphis, Tenn. 

^Suffolk Bulletin, Huntington, N. Y. 

Sugar Beet, Philadelphia, Pa. 

Vermont Farmei's' Advocate, Burlington, Vt. 

Wallace^s Farmer, Des Moines, Iowa, 

Watkins Review, Watkins, N. Y. 

West Virginia Farm Reporter. 

Western Plowman, Moline, 111 

Woman's Home Companion, Philadelphia, Pa. 

Wool Record, New York, N. Y. 
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REPORT OF THE CHEMIST. 



L. L. VAN SLYKB. 



I. BEPORT OF ANALYSES OF COMMERCIAL 
FERTILIZERS FOR THE SPRING OF 1897* 



SUMMARY. 

(1) Samples collected. Dniring the spring of 1897, the Station 
<5ollected 735 samiples «f commercial fertilizers, representing 500 
different brands. Of these different brands, 400 were complete 
fertilizers; of the others, 32 contained phosphoric acid and pot- 
ash without nitrogen; 33 contained nitrogen and phosphoric acid 
witihout potasih; 1 contained nitrogen and potash withont phos- 
phoric acid; 31 contained phosphoric acid alone; and 3 contained 
potash salts only. 

(2) Nitrogen. The 400 brands of complete fertilizers contained 
nitrogen varying in amount from 0.30 to 8.08 per cent, and aver- 
aging 2.23 per cent- The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed aanount 
by 0.14 per cent, the guaranteed average being 2.09 i)er cent and 
the average found being 2.23 per dent. 

In 293 brands oif complete fertilizers, the amount of nitrogen 
found was equal to or above the guaranteed amount^ the excess 
varying from 0.01 to 2.73 per cent, and averaging 0.30 per cent 

In 107 brands, the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.01 to 2.25 per cent and averaging 
0.29 per cent In 87 cases, the deficiency was less than 0.5 per 
oent 

The amount of water-soluble nitrogen varied from aOl to 6.25 
per cent and averaged 0.95 per cent. 

^Jleprint of BuUeUn No. !». 
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(3) Available phosphoric acid. The 400 brands of coiD(>lete 
fertilizers contaiDed available phosphoric acid varying in amount 
from 0.83 to 19.68 per cent and averaging 8.44 per cent. The 
average amount of available iphosphoric acid found by the Station 
analysis exceeded the average guaranteed amount by 0.81 per 
cent, the guaranteed average being 7.63 per cent and the average 
found being 8.44 per cent. 

In 326 brands of complete fertilizers, the amount of available 
phosphoric acid found was above the amount guaranteed, the 
excess varying from 0.01 to 10.68 per cent and averaging 1.14 
per cent 

In 74 brands, the available phosphoric acid was below the 
guaranteed amount, the deficiency varying from 0.01 to 3.06 per 
cent and averaging 0.58 per cent. In 49 cases the deficiency was 
below 0.5 per cent. 

The amount of water-soluble phosphoric acid varied from to 
12.47 per cent and averaged 4.97 per cent. 

(4) Potash. The complete fertilizers contained jwtash varying 
in amount from 0.08 to 15.58 per cent, and averaging 4.57 per 
cent. The average amount of potash found by the Station analy- 
sis exceeded the average guaranteed amount by 0.27 per cent, 
the guaranteed average being 4.30 per cent and the average found 
being 4.57 yer cent 

In 297 brands of complete fei*tilizers, the amount of potash 
found was above the guaranteed amount, the excess varying firom 
0.01 to 4.41 per cent and averaging 0.53 per cent. 

In 103 brands, the potash was below the guaranteed amount, 
the deficiency varying from 0.01 to 8.32 per cent and averaging 
0.47 per cent In 85 of these caseS;, the deficiency was less than 
0.5 (per cent 

In 88 oases among the 400 brands o(f complete fertilizers the 
potash was contained in the form of sulphate free from an excess 
of chlorides. 

(5) The retail selling price of the complete fertilizers varied 
from |15 to |60 a ton and averaged |28.92. The retail cost of 
the separate ingredients unmixed varied from |1.80 to f34.25 
and averaged |20.17, or |8.75 less than the selling price. 
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INTRODUCTION. 

Number and Kinds op Fertilizers Oollbctbd. 

During the spring of 1897, we •eoMected 735 samples of com- 
mercial feii:ilizers, representing 500 different brands. The tabu- 
lated statement beilow indicates the different classes included in 
the collection. 

Glasses op Fbrtilizbrs Oollbctbd. 



Brands con- 

taininff onlj 

phosphoric 

acid. 


Bn^nds con- 
taining only 
potash. 


Brands con- 
taining nitro- 
gen and 
phosphoric 
acid without 
potash. 


Brands con- 
taining nitro- 
gen and potash 
without phos- 
phoric acid. 


Brands con- 
taining phos- 
phoric acid and 
potash without 
nitrogen. 


Brands of 
complete 
fertifizers 


31 


3 


33 


1 


33 


400 



Pr<Mn these figures it can be seen that 80 per cent of the com- 
mercial fertilizers offered for sale during the spring consisted of 
complete fertilizers. The remaining 20 per cent was distributed 
in nearly equal proportions between acid phosphates^ bone and 
mixtures containing add phosphate and potash. 

Composition of Fertilizers Collected. 

The tabulated statement below shows the average composition 
of the compJete fertilizers collected during the spring, together 
with a comparison of the guaranteed composition and that found 
by analysis. 

Aybragb Composition of Completb Fbrtilizbrs Oollbctbd. 





PBBCffiffT GDABANTISD. 


Pbe Cent Found. 


ATerage 

percent 

found 




Lowest 


Highest. 


Aysrage. 


Lowest. 


Highest. 


ATsrage. 


aboTe 

gnaraa- 

tee. 


Nikt>geu ..--. --. 


0.40 
1.93 


8.78 
11.00 


2.09 
7.63 


0.30 

0.83 

0.10 
0.08 
0.01 

0.20 


8.08 

19.68 

8.06 

15.68 

6.25 

12.47 


2.23 

8.44 

2.19 
4.57 
0.95 

4.97 


14 


Ayailable phosphoric 
acid 


0.81 


Iniolable phosphoric 
add 




Potash 


0.14 


19.00 


4.30 


27 


Water-soluble nitrogOD 

Water-soluble phos- 

phorioaoid 
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Comparison of Selling Price and Commercial Valuation. 

Giving to the different constituents the values assigned in the 
schedule on page 356 for mixed fertilizers, 14 cents a pound for 
nitrogen, &| cents a pound for water-soluble phosphoric acid, 5 
cents a pound for citrate-soluble phosphoric acid, 2 cents a pound 
for insoluble phosphoric acid, and 4^ cents a pound for potash, 
we can calculate the ooimnercial valuation, or the price, at which 
the separate unmixed materials contained in one ton of fertilizer, 
having the composition indicated in the preceding table, could be 
purchased for cash at retail at the seaboard. Knowing the retail 
prices at which these goods were offered for sale, we can also 
readily estimate the difference between the actual selling price 
of the mixed goods and the retail cash cost of the unmixed ma- 
terials; the difference covers the cost of mixing, freight, profits, 
etc. iWe present these data in the following taWe, including 
only complete fertilizers. .j 

COMMBRCIAL VALUATION AND SELLING PRICE OF FERTILIZERS. 



COMMBBCIAL VALUATION OF COM- 
PLBTB FBBTILIZBBS. 


Silling Pbicb of One Ton of 

COMFLKTI FSBTILIZIB. 


Average in- 
creased cost ef 
mixed materials 


Lowest. 


Highest. 


Average. 


Lowest. 


Higheet. 


Average. 


over unmixed 

materials for one 

ton. 


$1 80 


$34 25 


$20 17 


$15 00 


$60 00 


$28 92 


$8 75 



OosT OF One Pound of Plant-Food in Mixsd Fbrtilizdrs as 

PURGHASBD BY GONSUMSRS. ' 

In the table following we present figures showing the lowest, 
highest and average cost to the purchaser of one pound of plant- 
food in different forms. 



Digitized byCjiOOQlC 



Nbw York Agricultural Experiment Station. 35 
Cost of One Pound op Plant-Food to Consumer^. 



IN COMPLETE FERTILIZERS. 


Lowest. 


Highest. 


Average. 


NUrogeD 


Cents. 

11.7 

4.4 

3.75 


Cents. 
187 

69.7 

60 


Cents. 
20.1 


Available phosphoric aeid. 


7.5 


PoUah 


6.5 







From the foregoing figures, it is seen that, to some fanners 
who purchased a very low-grade fertilizer at a high price, the 
cost of nitrogen was |1.87 a pound; the available phosphoric 
acid, 69.7 cents; and the potash, 60 cents. On the other hand, 
to those fanners who purchased plant-food most cheaply, each 
pound of nitrogen coet 11.7 cents; of available phosphoric acid, 
4.4 cents; and of potash, 3f cents. Taking an average of all the 
mixed fertilizers, farmers paid 20.1 cents a pound for nitrogen, 
7^ cents a pound for available phosphoric add and 6^ cents a 
pound for potash. 

These figures indicate that farmers should invariably avoid 
purchasing low-grade fertilizers, unless they are sure that the 
price is proportionately low, a condition which rarely accom- 
panies the sale of such fertilizers. It also appears that, on an 
average, in purchasing mixed fertilizers, farmers are paying 
much more for their plant-food than they can secure it for in 
unmixed forms direct from manufacturers. Thus, while the 
average cost of one pound of nitrogen to the farmer is 20.1 cents 
in mixed goods, it can be purchased for 12 to 15 cents a pound. 
While available phosphoric acid is costing 7^ cents a pound in 
mixed goods, it can be purchased at less than 5 cents, and the 
same is true of potash. 

TrADB- VALUES OF PlaNT-FOOD IN BaW MATERIALS AND CHEMICALS, 

Adopted by Experiment Stations. 

The trade-values in the following schedule represent the aver- 
age prices at which, in the six months preceding March, the 
respective ingredients, in the form of uninixed raw materials, 
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could be bought at retail for cash in our large markets, Boston, 
New York and Philadelphia. These prices also correspond to 
the average wholesale prices for the six months preceding 
March, plus about 20 per cent, in case of goods for which there 
are wholesale quotations. 



Tbadb-values op Fertilizing Ingredients in Raw Materials and 
Chemicals, Adopted bt Experiment Stations. 

1897. 

Cts. per 

poaod. 

Nitrogen In ammonia salts 13% 

Nitrogen in nitrates 14 

Organic nitrogen in dry and fine-ground fish, meat and blood, and 

in high-grade mixed fertilizers 14 

Organic nitrogen in cotton-seed meal and castor-pomace 12 

Organic nitrogen in fine-ground bone and tankage 13% 

Organic nitrogen in fine-ground medium bone and tankage 11 

Organic nitrogen in medium bone and tankage 8 

Organic nitrogen in coarser bone and tankage 8 

Organic nitrogen in hair, horn-shavings and coarse fish-scraps 3 

Phosphoric acid, soluble in water 6% 

Phosphoric acid, soluble In ammonium citrate 5 

Phosphoric acid in fine bone and tankage 5 

Phosphoric acid in fine medium bone and tankage 4 

Phosphoric acid in medium bone and tankage 2% 

Phosphoric acid in coarser bone and tankage 2 

Phosphoric acid in fine-ground fish, cotton-seed meal, castor-pomace 

and wood ashes 4% 

Phosphoric acid, insoluble in ammonium citrate, in mixed fertiliz- 
ers : 2 

Potash as high-grade sulphate, in forms free from muriates (chlor- 
ides), in ashes, etc 5 

Potash In muriate 4% 



Commdrcial Valuation op Fertilizers. 

The commercial valuation of a fertilizer consists in estimating 
the approximate value or money-cost of the essential fertilizing 
constituents (nitrogen, phosphoric acid and potash) in one ton 
of fertilizer. This does not take into consideration cost of mix- 
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ing, of transportation, storage, commissions to agents and deal- 
ers, etc., but only the one item of retail cash cost, in the market, 
of unmixed raw materials. 



Simple Bulb for Calculating the Approximate Commercial 

Valuation of a Fertilizer from the Results 

OF Analysis. 

MuUiply the per cent of nitrogen hy three and to the product add 
the per cent of available phosphoric acid a/nd the per cent of potash. 
The total sum will express in dollars and cents the approximate 
commercial valuation of one ton (2,000 pounds) of the fertilizer. 

Example. — A fertilizer contains 3.44 per cent of nitrogen, 6.15 

per cent of available phosphoric acid and 9.89 per cent of potash. 

3.44 (per cent nitrogen) multiplied by three equals ?10 82 

6. 15 (per cent available phosphoric acid) equals > 6 16 

9.89 (per cent potash) equals 9 89 

Total 126 36 



LIST OF MANUFACTURERS WHO HAVE FILED STATE 

MENTS REQUIRED BY LAW. 

Manufacturers to the number of 184 have filed with this Station 
the statement required by law. Of these there are 61 whose 
factories are located outside of New York State. These 184 
manufacturers put on the market 1,728 different brands. Many 
of these brands are manufactured for special parties in other 
states, so that the number of different brands actually sold in this 
state is short of the total given above. Within the past two 
years it has become very common to have special goods made for 
local dealers which have a limited sale in the dealer's immediate 
locality. This method is becoming more and more common, and, 
of course, increases largely the number of brands made and sold. 



Digitized byCjiOOQlC 



38 Rbpobt of the Ohbmibt of the 

KuBkbn 

NAMlt AKD ADDBBSSKS OFfMAKUFACTUBBBS. Of brailit 

T«p*rted. 

Acme Fertilizer Co., 62 WilHam Street, New York City 7 

AmOTlcan Reduction Co., 1516 Second Avenue, Pittsburg, Pa 4 

Armour Fertilizer Works, 205 La Salle Street, Chicago, IB 7 

Edward J. Attwood, Andover, N. Y 7 

Bachman & Co., Chester, Orange Co., N. Y 1 

A. M. Baker & Son. Mt Morris, N. Y 6 

H. J. Baker & Bro.. 93 William Street, New York Cdty 43 

Addison Baldridge, MacDougall, N. Y 1 

J. A. Bingham, Marlborough, N. Y 5 

Bowker Fertilizer Co., 43 Chatham Street, Boston, Mass 40 

Bradley Fertilizer Co., 92 State Street, Boston, Mass 89 

The Bradley Fertilizer Co., Philadelphia, Pa , 13 

Brisbln & Douglas, Clyde, N. Y 2 

Charles Brown, Mt Morris, N. Y 1 

Bruiiifield & Foster, Colora, Md 9 

J. P. Butts, Oneonta, N. Y. 4 

Chandler, Russell & Chandler, Newark, N. J 9 

E. B. Chapln, Rochester, N. Y 8 

R. F. Chappius, Dryden, N. Y 1 

Chemical Co. of Canton, Baltimore, Md 11 

Chesapeake Guano Co., Baltimore, Md 8 

Clark & Powers, Fabius, N. Y 1 

Clark's Cove Fertilizer Co., 40 Exchange Place, New York City 15 

The Cleveland Dryer Co., 92 State Street, Boston, Mass 8 

Club and Grange Fertilizer Co., Syracuse, N. Y 6 

E. Frank Coe Co., 135 Front street. New York city 28 

Colgrove & Vann, Willow Creek, N. Y 2 

Peter Cooper's Glue Factory, 13 Burling slip, New York City 1 

A. S. Core Fertilizer Works, White Plains, N. Y 14 

Crocker Fertilizer and Chemical Co., Buffalo, N. Y 242 

E. A. Cross, Hilton, N. Y 8 

Cuba l^ertilizer Co., Cuba, N. Y 9 

Cumberland Bone Phosphate Co., Portland, Me 12 

Cuyler & Carr, Mllford, N. Y 4 

L. B. Darling Fertilizer Co., Pawtucket, B. 1 10 

Detrlck Fertilizer and Chemical Co., Baltimore, Md 27 

Louis F. Detrlck, Baltimore, Md 9 

C. A. Dryer, South Lima, N. Y 8 

P. P. Dunan, 310 E)quitable Building, Baltimore, Md 8 

Edward Dwyer, Livonia, N. Y 3 

Eastern Farm Supply Association, Montcladr, N. J 12 

Robert D. Eaton, Norwich, N. Y 6 
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Number 

KAMI8 AND ADDBIS8B8 OV MARUFAOTUBKSS. of bruids 

leported. 

The Elixir Fertilizer Co., 107 W. 14th Street, New York City 1 

Krie City Fertilizer Works, Brie, Pa 4 

Essex Fertilizer Co., Newark, N. J 2 

Geo. S. Dwart, North Sparta, N. Y 1 

Fanners' Fertilizer Co., Syracuse, N. Y 14 

Fanners' and Bnllders' Supply Co., Owego, N. Y 7 

W. S. Farmer &, Co., Baltimore, Md 6 

John Finster, Rome, N. Y 1 

Henry Fitchard, Minetto, N. Y 1 

Geo. B. Forrester, 169 Front Street, New York City 19 

Thos. P. Gaines, Sherbnme, N. Y 3 

Geneva Coal Co., Geneva, N. Y 16 

A. C. Geslaln, 131 Bntledge Street, Brooklyn, N. Y 2 

G. W. Goddard, Mt Upton, N. Y 8 

Great Eastern Fertilizer Co., Rutland, Vt 16 

Griffith & Boyd, 9 South Gay Street, Baltimore, Md 9 

John Haefele, Delaware Avenue, Albany, N. Y 1 

H. O. Hale, Norwich, N. Y 3 

Ira C. Hall Farmer, N. Y 6 

The Hallock and Duryee Fertilizer Co., Mattituck, N. Y 5 

Hammond's Paint and Slug-Shot Works, Fishkill, N. Y 1 

John Hardiman, New Hartford, N. Y 2 

Geo. L. Harding, 205 Water Street, Binghamton, N. Y 1 

Hathaway &, Reynolds, Orlskany Falls, N. Y 5 

Isaac C. Hendrickson, Jamaica, N. Y 2 

S. M. Hess & Bro., 4th and Chestnut Streets, Philadelphia, Pa 9 

J. S. Hewitt & Sons, Locke, N. Y 8 

C. C. Hicks, Penn Yan, N. Y 9 

Hubbard & Co., 10 Light Street, Baltimore, Md 9 

Humphrey & Holdridge, Honeoye Falls, N. Y 6 

Imperial Fertilizer Co., 5 H-anover Street, New York City 2 

International Seed Co., Rochester, N. Y 3 

Geo. A. Ives, Bainbridge, N. Y 2 

F. N. Isham, Avon, N. Y 1 

The Jarecki Chemical Co., Sandusky, Ohio 8 

The Jones Fertilizer Co., Cincinnati, Ohio 9 

F. W. Jones, Jonesburg, N. Y , 4 

Kinne Bros. & Howell, Ovid, N. Y 1 

Lackawanna Fertilizer and Chemical Co., Moosic, Pa 4 

F. B. Lalor, Dunnville, Ontario, Can 1 

Lazaretto Guano Co., Baltimore, Md 45 
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Nomber 
NiMBS AiTD AoDBBSSBsIorJMANUFAOTUBEBS. of brands 

reported. 

Liebig Manufacturing Co., 26 Broadway, New York City 10 

Lister Agricultural Chemical Works, Newark, N. J 27 

Joseph Ldster, 1158 Elston Avenue, Chicago, 111 1 

Locke Fertilizer Co., Locke, N. Y 8 

Lonergan & Livingston, Albany, N. Y 2 

Long Island Agricultural Chemical Co., Long Island City, N. Y 6 

George F. Lowe, LeBoy, N. Y 1 

Lowell Fertilizer Co., Lowell, Mass 11 

Frederick Ludlam, 108 Water Street, New York City 8 

Mapes Formula and Peruvian Guano Co., 143 Liberty Streeft, New 

York aty 18 

Maryland Fertilizing and Manufacturing Co.,80 South Halliday Street, 

Baltimore, Md 19 

Maxson & Starin, Cortland, N. Y 12 

W. B. McDowell, Middletown, N. Y 2 

Michigan Carbon Works, Detroit, Mich 9 

Miller Fertilizer Co., 411 Bast Pratt Street,- Baltimore, Md 7 

Milsom Rendering and Fertilizer Co., East BuflEialo, N. Y 20 

Minot & Decker, Brockport, N. Y 4 

Mitchell Fertilizer Co., Tremley, N. J 3 

L. Mittenmaier & Son, Rome, N. Y 4 

Moller & Co., Maspeth, N. Y 2 

Francis P. Murray, Macedon, N. Y 2 

National Fertilizer Co., Bridgeport, N/Y .* 6 

Geo. A. Newcomb, Cottage, N. Y 1 

Wm. Newton, Henrietta, N. Y 1 

New York Fertilizer Co., 203 Broadway, New York City 1 

Niagara Fertilizer Works, Buffalo, N. Y ^ 88 

Northwestern Fertilizing Co., Chicago, IlL 18 

Oakfleld Fertilizer Co., Buffalo, N. Y 8 

Oneonta Fertilizer and Chemical Co., Oneonta, N. Y 18 

Overton & Co., Reading Center, N. Y 1 

Pacific Guano Co., 27 William Street, New York City 23 

Packers* Union Fertilizer Co., New York City 7 

Chas. D. Parks, Danbury, Conn 3 

Patapsco Guano Co., Baltimore, Md 21 

G. A. Pearsall, Williamson, N. Y 5 

E. B. Pease, Mapleton, N. Y 1 

Penfield Milling Co., Delhi, N. Y 2 

A. W. Perkins & Co., Rutland, Vt 1 

A. Peterson, Penfield, N. Y 5 
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Number 
Nambs aot) ADDKBSSB8 ov Manitfaotubbbs. of brands 

reported. 

J. B>. Phelps, Jamaica, N. Y 7 

Moro PhlUipg Chemical Co., 131 South 3d Street, Philadelphia, Pa. .. 17 

Wm. W. Phipps, Albion, N. Y 4 

H. A. Pierce & Co., Armor, N. Y 2 

B. J. Pine, East Williston, N. Y 1 

U S. Pitkin, Lorraine, N. Y 1 

Powers, Gibbs & Co., Wilmington, N. C 10 

Preston Fertilizer Co., Long Island City, N. Y 16 

Queen City Fertilizer Co., Buffalo, N. Y 15 

Quinnipiac Co., 83 Fulton Street, New York City 38 

Basin Fertilizer Co., Baltimore, Md ^ 

Bead Fertilizer Co., 88 Wall Street, New York City 36 

John S. Beese &, Co., Baltimore, Md 20 

J. L. Beynolds & Co., Mt. Vernon, N. Y 8 

C. A. Bice, mUngton, N. Y 1 

J. L. Bicher, New Berlin, N. Y 2 

Biverside Acid Works, Warren, Pa 4 

Bochester Fertilizer Works, Bochester, N. Y 17 

Bogers & Hubbard Co., Middletown, Conn 10 

Sessions & Leonard, Palmyra, N. Y 4 

Shappee Bros., Horseheads, N. Y 1 

Sharpless & Carpenter, 24 South Delaware Avenue, Philadelphia, Pa. 13 

G. W. Sharretts & Co., 8th Street and 2d Avenue, Baltimore, Md 6 

Chas. A. Sickler & Bro., Wilkesbarre, Pa 5 

Isaac Smith, Columbiaville, N. Y 7 

Spaulding & Conde, Lyndonville, N. Y 1 

W. W. Sprague Co., Union Stock Yards, Chicago, 111 1 

W. EL Stamp, Warsaw, N. Y 6 

H. Stappenbeck, Utica, N. Y 3 

Standard Fertilizer Co., Boston, Mass 18 

Sterling Oil Co., Greenport, N. Y 1 

G. W. Stoddard, Mt Upton, N. Y 8 

W. B. Stewart, South Plymouth, N. Y 8 

Swift & Co., Chicago, lU '. 6 

C. B. Sworts, Dundee, N. Y 7 

F. W. Tassell, Williamson, N. Y 2 

I. P. Thomas & Son, 2 South Delaware Avenue, Philadelphia, Pa 13 

Edward D. ToUes, Attica, N. Y 8 

Henry F. Tucker Co., Boston, Mass 3 

(Jeo. O. P. Turner, Churchville, N. Y 8 

Ellsworth Tuthlll & Co., Promised Land, N. Y 6 
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Kninber 
Naxbs axd Addrkssbs of MjkKUFAOTDBns. ot brmnda 

reported. 

George F. TuthiU & Ckx, Greenport, N. Y 1 

J. B. Tygert & Co., 42 South Delaware Avenue, Philadelphia, Pa 8 

Tygert-Allen Fertilizer Co., 2 Chestnut Street, Philadelphia, Pa 

P. G. Underwood, Oneida, N. Y 8 

J. B. Van Benthuysen, Lishaskill, N. Y 4 

J. W. VanCott & Son, Unadilla, N. Y 8 

Walker Fertiliser Co., Clifton Springs, N. Y 16 

Waiker, Stratman & Co., Pittsburg, Pa ^. . 8 

F. E. Webster, Sennett, N. Y 1 

Robt West, Hamilton, Ontario, Can 2 

W. B. Whann, William Penn, Pa 8 

M. B. Wheeler & Co., Rutland, Vt 10 

Wiekwire & Sheldon, Hamilton, N. Y 4 

Wnioughby & Fletcher, Oxford, Nv Y 2 

Wilkinson & Co., 29 South William Street, New York City 2 

Williams & Clark Fertilizer Co., 27 William Street, New York Olty. . . 25 

M. J. Wilson, Rushford, N. Y 1 

Wooster& Mott, Union Hill, N. Y 7 

C. K. Yates, Farmer, N. Y 1 

York Chemical Works, York, Pa 5 

Zell Guano Co., Baltimore, Md 45 



TERMS USED IN STATING RESULTS OF ANALYSIS. 

In the tables following, the terms used to express the results 
of analysis are self-explanatory for the most part Attention is 
called, however, to two additional determinations which we have 
not usually published heretofore. 

One of these is i* water-soluble ^' phosphoric acid. While 
manufacturers are required to guarantee only the amount of 
available phosphoric acid (water-soluble plus reverted or citrate- 
soluble), yet it seems desirable that consumers should know what 
proportion of the available is water-soluble. The available phos- 
phoric acid being equal, one would choose by preference a 
fertilizer containing the larger amount of water-soluble phos- 
phoric acid. 
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The amount of water-soluble phosphoric acid varied from to 
12.47 per cent and averaged 4.97 per cent. This constituted 
nearly 60 per cent of the available phosphoric acid present. 

The water-soluble nitrogen includes nitrogen present in the 
form of anunonia salts and nitrates together with that present in 
small amounts of soluble organic matter. The amount of water- 
soluble nitrogen varied from 0.01 to 6.25 per cent and averaged 
0.95 per cent. This constituted 42.6 per cent of the total 
nitrogen present. 
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44 Befobt of thb Ohehist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 


Trade name or brand. 


Locality where 
•ample was taken. 


1 

r 


W. W. Acheson, 

Belleview, Fla. 


Animal food for veg- 
etable, field and 
fruit crops. 


Albany. 


3447 


Acme Fertilizer Co., 

Maspeth, N. Y. 


Acme fertilizer No. 1. 


Jamaica. 


3074 


Acme FertiMzer Co., 

Maspeth, N. Y. 


Acme fertilizer No. 2. 


Jamaica. 


3067 


Acme Fertilizer Co., 

Maspeth. N. Y. 


High grade special. 


Jamaica. 


3075 


1 
Acme Fertilizer Co., 

MaBpeth, N. Y. 


Superior superphos- 
phate. 


Bridgehampton. 


3142 


Allison & Co., 

New York City. 


Canada hard wood 
ashes. 


East Marion. 


3114 


American Reduction Co., 

Pittsburg, Pa. 


Powter*s brand. 


Otto. 


3283 


American Redaction Co., > 

Pittsburg, Pa, 

j 


Powter's general 
phosphate. 


Otto. 


3281 


American Reduction Co., 

Pittsburg, Pa. 


Special potato. 


Otto. 


3282 


The Armour Fertilizer Works, 
Chicago, lU. 


All soluble. 


Bliss. 


3367 


The Armour Fertilizer Works, 
Chicago, IlL 


Blood and bone. 


Bliss. 


3366 
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LEOTBD IN Nbw Yoek Statk Dueino the Speing of 1897. 




Pounds of 
nitrogen 

in 100 
pounds of 

fertU. 

izer. 


Pounds of 
available 
phosphoric 

acid in 

100 pounds 

of fertl- 

Izer. 


Pounds of 

total 
phosphoric 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 

water-soln- 

ble nitrogen 

in too pounds 

offertUizer. 


Pounds of 
water-solu 

ble phos- 
phoric acid 

in 100 
pounds of 

fertaizer. 


CviHi m nf'fkAi'l 






13.50 
19.60 


0.50 
0.04 






Found 










Below guarantee 


0.46 




Guaranteed 
Found 


3.70 
3.45 


8 
6.60 




9 

8.77^ 






8.68 


2.63 


1.93 


Below guarantee 


0.25 


1.40 


0.23 




r*ii5i mnfpp^l 


4.95 
4.59 


8 
7.03 




5 
4.92 






Found 


9.11 


2.71 


1.99 


Below guarantee 


0.36 


0.97 




Guaranteed 
Found 


7.40 
6.18 


7 
5.97 




4 

4.63 






8.54 


4.35 


2.14 


Below guarantee 


1.22 


1.03 




Guaranteed 
Found 


1.23 
1.58 


6 

8.97 




4 
5.01* 






12.01 


0.68 


2.37 


Guaranteed 
Found 






1.50 
0.47 


5 
3.70 














Below guaj^ntee 


1.03 


1.30 


' 


( V 11 n i*si n t ppfl 


1.20 
1.80 


8 
5.41 




1.50 
2.29^ 






Found 


8.73 


0.49 


2.37 


Below guarantee 


2.59 




Guaranteed 
Found 


1.60 
2.18 


8 
4.94 




2 
2.14^ 






8.99 


0.63 


2.47 


Below guarantee 


3.02 




Guaranteed 
Found 


2.50 
1.99 




2 
1.37 


7 
9.88^ 






1.09 


1 0.29 


0.33 


Below guarantee 


0.51 


0.63 




Guaranteed 
Found 


2.88 
2.88 


8 
7.05 


10 
9.96 


4 
5.95^ 






1.76 


2.55 


Below guarantee 


0.95 




Guaranteed 
Found 


5.76 
6.78 




10 
10.26 












5.52 





* Potash present in form of sulphate. 
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46 Repobt of thb Chemist of the 

Results of Analyses of Commeboial Febtilizebs Col- 



MANUFACTURER. 


Trade name or ¥raod. 


Locality where 
sample was taken. 


^i 


The Armour Fertilizer Works, 
Chicago, 111. 


Bone, blood and pot- 
ash. 


Batavia. 


3347 


The Armonr Fertilizer Works, 
Chicago, 111. 


Grain grower. 


Batavia. 


3346 


B. J. Attwood, . 

Andover, N. Y. 


New York standard 
No. 2. 


Andover. 


3384 


Bachman & Co., 

Chester, N. Y. 


Success. 


Chester. 


3194 


A. M. Baker & Son, 

Mt Morris, N. Y. 


Ontario. 


Mt Morris. 


3386 


H. J. Baker & Bro., 

New York City. 


Complete cabbage 
manure. 


Jamaica. 


3072 


H. J. Baker & Bro.. 

New York City. 


Complete nltrogen- 
ized manure. 


Jamaica. 


3073 


H. J. Baker & Bro., 

New York aty. 


Complete potato ma- 
nure. 


Jamaica. 
Poughkeepsle. 


3071 
3173 


H. J. Baker & Bro., 

New York City. 


Harvest home. 


Ponghkeepsie. 


3172 


H. J. Baker & Bro., 

New York City. 


Lawn dressing. 


White Plains. 


3160 


H. J. Baker & Bro., 

New York City. 


Standard UNXLD. 


Poughkeepsle. 
Glens FaUs. 


3171 
3394 
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LBOTED iH New York State Ddrino 


THE Sprikg of 1897. 




Pounds of 
nitroeen 

in 100 
pounds of 

fertil- 
iser. 


Pounds of 
available 

pbosphorio 
aoid in 

100 pounds 

of fertil- 

iser. 


Pounds of 

total 
pbosphorio 

acid in 
100 pouuds 
of fertil- 
iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

fertil- 
iser. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertiliser. 


Pounds of 

water-solu- 
ble phofl. 

phoricacid 
in 100 

pounds of 
fertiliser. 


Guaranteed 
Found 


4.U 
4.41 


8 
9.17 


10 
13.12 


7 
7.11* 






1.02 


6.03 


Guaranteed 
Found 


1.64 
2.37 


8 
8.33 


10 
13.49 


2 
2.02 






' 0.52 


5.31 


Guaranteed 
Found 


1.23 

1.26 


10 
9.97 




3 
8.07 






11.19 


0.71 


7.34 


Guaranteed 
Found 


1.15 
0.30 


1.93 
0.83 


6.78 
0.96 


0.14 
0.08 






' 0.04 




Below guarantee 


0.85 


1.10 




Guaranteed 
EV>uiid 


1.03 
1.87 


10 
10.22 




4 
4.29 






13.44 


0.29 


6.91 


Guaranteed 
Found 


/4.75 
4.87 


5 
6.30 


6 
6.66 


7 1 
6.96* 






3.05 


4.80 


Guaranteed 
Found 


8 
7.70 


5 i 
6.22 


6 
6.61 


3 
4.06* 






3.98 


4.23 


Below gniaraiitee 


0.30 




Guaranteed 
Found 


3.80 
3.78 


5.75 
6.56 


6.75 
6.93 


10 
10. 17* 






1.86 


; 5.38 


Guaranteed 
Found 


1.25 
1.55 


8 
1 8.87 




2 

2.68 






10.37 


0.54 


5.44 


Guaranteed 
Found 


8.70 
3.66 


5 
6.30 


6 

6.87 


7.50 
7.49 






2.34 


! 3.77 


Guaranteed 
Found 


1.85 
2.38 


8 
10 


9 
11.18 


2.25 
3.41 






1.01 


3.56 



* Potash present in form of sulphate. 
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48 BSPOBT OF THB OhBMIBT OF THB 

Bbsults of Analysbs of Gommbroial Fortilizsrs Ck)i> 



ICANUFACTURER. 


Trade iuuim or brand. 


Loeality where 
■ample was Uken. 


|i 


H. J. Baker & Bro., 

iNew York aty. 


Vegetable, vine and 
potato manure. 


Kingston. 


8209 


H. J. Baker & Bro., 

New York aty. 


Victor. 


Gntchogne. 


8128 


Becker Bros., 

Gowanda, N. Y. 


Erie Gonnty special. 


Gowanda. 


8324 


Becker Bros., 

Gowanda, N. Y. 


Ohio Valley. 


Gtowanda. 


3826 


Becker Bros., 

Gowanda, N. Y. 


Potato speclaL 


Gowanda. 


8326 


Bowker Fertilizer Co., 

Boston, Mass. 


Ammonlated dis- 
solved bone. 


Jamaica. 
Sliver Creek. 
Lanslngbnrgh. 


8100 
8255 
8424 


Bowker Fertilizer Co., 

Boston, Mass. 


G. A. D. special No. 2. 


Sonth Lima. 


8588 


Bowker Fertilizer Co., 

Boston, Mass. 


C. A. D. special No. 8. 


South Lima. 


8582 


Bowker Fertilizer Co., 

Boston, Mass. 


Corn phosphate. 


DlshasklU. 


8475 


Bowker Fertilizer Co., 

Boston, Mass. 


Dissolved bone phos- 
phate. 


Brocton. 


8245 


Bowker Fertilizer Co., 

Boston, Bfass. 


Empire State bone 
and potash. 


CoUIns. 


8828 
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LBOTBD IN New York State During 


THE Spring of 1897. 




Pounds ot 
nitrogen 

inluo 
pounds of 
fertil- 
izer. 


Pounds ot 

available 

phosphoric 

100 pounds 

of ferUl- 

izer. 


Pounds of 

total 
phosphoric 

acid in 

100 pounds 

olSrtil- 

izer. 


Pounds of 
water solu- 
ble potash 

in 100 
pounds of 

fertil- 

izer. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


Pounds of 
water-Holu- 

ble phos- 
phoric acid 

in 100 
pounds ox 

ferUlizei. 


Guaranteed 
Found 


1.65 
1.96 


6 
6.66 


6 
6.68 


12 . 
11.28 






0.81 


6.30 


Below guarantee 


0.72 




Guaranteed 
Found 


3 

3.40 


10 
10.33 




8 
8.34 






11.32 


1.90 


7.87 


Guaranteed 
Found 


1.64 
1.66 


7 
8.34 




2 

1.37 






11.19 


0.00 


6.44 


Below guarantee 


0.63 




Guaranteed 
Found 


1.64 
2.10 


8 
8.16 




2 

2.06 






10.80 


0.09 


4.94 


Guaranteed 
Found 


3.28 
3.15 


9 
10.37 




6 

5.14 






11.65 


0.36 


8.61 


Guaranteed 
Found 


1.50 
1.64 


8 
8.10 


10 • 

12.19 


2 
2.23 






0.43 


4.96 


Guaranteed 
Found 


0.76 
0.79 


7 
9.71 


8 
11.66 


12 
10.20 






0.63 


6.64 


Below guarantee 


1.80 




Guaranteed 
Found 


2.26 
2.61 


8 
7.04 


9 
10.18 


16 
16.68 






1.36 


1.88 


Below guarantee 


0.96 




Guaranteed 
Found 


1.50 
1.84 


9 

8.76 


11 
12.02 


2 
2.23 






0.61 


8.94 


Below guarantee 


0.24 




Guaranteed 
Found 




11 
10.88 


13 
15.28 














6.67 


Guaranteed 
Found 




8 
8.74 


10 
12.41 


8 
3.76 










4.82 
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50 Bbport of thb Chbmibt of thb 

Bbsults of Analysbs of Commbrcial Fbrtilizbbs Col- 



MANDFACTUBER. 


Trade name or brand. 


LooaUty where 
sample warn taken. 


j' 


Bowker Fertilize Ck>., 

• 1 BoBton, Mass. 


Farm and garden 
phosphate. 


GloversvlUe. 
Camden. 


8603 
8753 


Bowker Fertilizer Co., 

Boston, Mass. 


Fine dry ground fish. 


Jamaica. 


8090 


Bowker Fertilizer Oo^ 

Boston, Mass. 


Fresh ground bone. 


Lansingburgh. 
Oswego. 


8423 
8701 


Bowker Fertilizer Co., 

Boston, Mass. 


Fresh milled kainit 


Llsha^iU. 


8476 


Bowker Fertilizer CJo., 

Boston, Mass. 


Grape belt and fruit 
special with extra 
potash. 


N<Hth OoOins. 


8338 


• 
Bowker Fertilizer Co., 

Boston, Mass. 


Harvest bone dis- 
solved. 


Warsaw. 


8370 


Bowker Fertilizer Co., 

Boston, Mass. 


Hill and drill. 


Orient 
Silver Creek. 
Glens Falls. 


3115 
8253 
8395 


Bowker Fertilizer Co., 

Boston, Mass. 


Hop and potato phos- 
phate with extra 
potash. 


Glens Falls. 
North Collins. 
Cortland. 


3397 
3332 
3084 


i 
Bowker Fertilizer Oo., 

Boston, Mass. 


Lawn and garden. 


West Troy. 
Binghamton. 


3440 
8594 


Bowker Fertilizer Co., 

Boston, Mass. 


Market bone. 


Southampton. 
Cooperstown. 


8166 
8574 


Bowker FertUlzer Co., 

Boston, Mass. 


Market garden fer- 
tilizer. 


Orient. 


8116 
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LBCTED IN New York State During 


THE Spring of 1897. 




Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
iser. 


Pounds of 
available 
pbospborio 

too pounds 
of fertil- 
izer. 


Pounds of 

total 
pbospborio 

100 pounds 
of fertil- 
iser. 


Ponnds of 
water-solu- 
ble potasb 

in 100 
pounds of 

fertU- 

izer. 


Pounds of 
water-solu- 
ble nitrosen 
in 100 pounds 
of fertilizer. 


Pounds of 
water-solu- 
ble pbos- 
pborio acid 

in 100 
pounds of 
fertiUzer. 


Guaranteed 
Found 


1.50 
1.87 


8 
9.45 


10 
11.66 


2 
2.25 






0.80 


6.55 


Guaranteed 
Found 


6. GO 
6.21 




6 
5.89 












0.40 


0.57 


Below guarantee 


0.39 




Guaranteed 
fV)und 


2.50 
2.53 


5 
10.44 


18 
20.64 








' 


0.91 


0.78 


Guaranteed 
Found 








11 
11.49 
















Guaranteed 
Found 


0.80 
0.73 


7 
8.60 




6 
8.40 






11.43 


0.01 


4.47 


Guaranteed 
Found 




12 
14.37 












17.14 






7.42 


Guaranteed 


2.25 
2.81 


9 
9.15 


12 
12.13 


2 
2.44 






Found 


1.61 


5.28 


Guaranteed 


0.82 
1.06 


8 
8.29 


10 
11.77 


5 

5.82 






Found 


0.53 


3.05 


Guaranteed 


3.25 

4.71 


6 
6.90 


8 
10.22 


5 
4.91 






Found 


3.81 


0.27 


Guai^anteed 


1.50 
1.94 




16 
23.86 








Found 




•< 


0.70 


0.89 


Guaranteed 


2.25 
2.72 


6 
8.21 


8 
10.37 


10 
10.15 






Found 


0.98 


5.23 
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52 Bepobt of thb Chbmist of ths 

Bbsults of Analyses of Commdrgial Fertilizers Col- 



MANUFACTURER. 


Trade name or briDd. 


Locality where 
sample was taken. 


J 

e 

a 
s 

CO 


Bowker Fertilizer Co., 

Boston, Mass. 


Potasli l)one. 


Brocton. 


3244 


Bowker Fertilizer Co.» 

Boston, Mass. 


Potasii piiospiiate. 


LlshaskiU. 

Collins. 

Camden. 


3477 
3322 
3752 


Bowker Fertilizer CJo., 

Boston, Mass. 


Potato manure. 


Southampton. 


3155 


Bowker Fertilizer Co^ 

Boston, Mass. 


Potato phosphate. 


Brocton. 
West Troy. 
Gloversvine. 


3438 


Bowker Fertilizer Go., 

Boston, Mass. 


Special formula. 


Fenton. 


3338 


Bowker Fertilizer Co., 

Boston, Mass. 


Staple phosphate. 


Springy ille. 
Oswego. 


3317 
3702 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbrldge cabbage 
and cauliflower 
manure. 


West Troy. 


3439 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbrldge celery 
special. 


West Troy. 


3441 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbrldge corn, 
grain, etc. 


Albany. 


3445 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbrldge manure. 


Glens Falls. 


3396 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbrldge onion 
special. 


West Troy. 


13442 
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LECTED IN New York State During 


THE Spring of 1897. 




Pounds of 
nitrogen 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 

available 

phosphoric 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 

toUl 
phosphoric 

acid in 

100 pounds 

offerlil. 

izer. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


Pounds of 
water-solu- 
ble phos- 
phoric acid 

in 100 
pounds of 
fertilizer. 


Cvuaranteed 
Found 


0.75 
1.14 


5 
9.46 


7 
12.01 


2 
2.74 






0.56 


6.22 


Guaranteed 
Found 


0.75 
1.01 


8 
8.23 


10 
11.93 


a 

8.88 






0.46 


2.82 


Guaranteed 
Found 


2.25 

2.78 


8 
9.37 


10 
11.45 


4 
4.24 






0.78 


6.25 


(Guaranteed 
Found 


1.50 
1.71 


8 
9.08 


10 
11.98 


2 
2.26 






0.68 


1.31 


Guaranteed 
Found 


2 , 

1.37 


10 
11.57 




8 
6.57* 






12.19 




8.80 


Below guarantee 


0.63 


1.43 




Guaranteed 
Found 


0.75 
0.89 


8 
10.22 




3 
3.35 






12.33 


0.25 


5.09 


Guaranteed 
Found 


4 
5.03 


5 
5.08 


6 

8.08 


6 
6.71 






3.66 


2.77 


Guaranteed 
Found 


4.10 
5 


4 
6.64 


5 
8.44 


5.50 
7.04 






3.01 


6.45 


Guaranteed 
Found 


3.25 
3.27 


8 
9.53 


10 

11.58 


4 
4.63 






1.38 


7.32 


Guaranteed 
Found 


3.25 
3 


5 
4.56 


8 
10.45 


10 
9.99 






1.65 


1.13 


Below guarantee 


0.25 


0.44 




Guaranteed 
Found 


4.60 
4.30 


6 
7.95 


8 
9.70 


5 
7.83 






2.27 


5.60 



^PotAib pretent in form of lulplMte. 
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54 Bbpobt of thd Ghbmibt of thb 

Bbsults of Analyses of Commdrgial Fdrtilizers Col- 



liANUFACTURER. 


Trade Dam« or brand. 


Locality where 
•ample was Uken. 


1 

r 


Bowker Fertilizer Go., 

Boston, Mass. 


Stockbridge potato 
and vegetable ma- 
nure. 


Southampton. 


3154 


Bowker Fertilizer Oo., 

Boston, Mass. 


Stockbridge vege- 
table and potato 
manure. 


Troy. 


3427 


Bowker Fertilizer Ck>., 

Boston, Mass. 


Stockbridge top 
dressing. 


Southampton. 


3153 


t 
Bowker Fertilizer Co., 

^ , Boston, Mass. 


Superphosphate. 


LishaskiU. 
Oswego. 


3474 
3703 


Bowker FertUlzer Co., 

Boston, Mass. 


Superphosphate with 
potash. 


Oattaraugus. 

Lansingburgh. 

Cortland. 


8280 
3426 
3633 


Bowker Fertilizer Co., 

i , Boston, Mass. 


Sure crop. 


Silver Creek. 
Lansingburgh. 
Seneca Hill. 


3254 
3425 
3698 


Bowker Fertilizer Co., 

Boston, Mass. 

■ . ) 


Tobacco grower. 


Syracuse. 


3674 


Bowker Fertilizer Co., 

Boston, Mass. 


Tobacco phosphate. 


Syracuse. 


3676 


Bowker Fertilizer Co., 

Boston, Mass. 


Wells & Hudson's 
high-grade. 


Riverhead. 


3132 


Bradley Fertilizer Co., 

Boston, Mass. 


Ammoniated dissolve 
ed bones. 


Glens Falls. 


3407 
3640 


Bradley Fertilizer Co., 

Boston, Mass. 


Bean and potato 
phosphate. 


Glens Falls. 
TuUy. 


3405 
3650 
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LBGTED IN NbW YoBK StATB DuEING 


THE Spring of 1897. 




Pounds of 
nitroicen 

in 100 
poands of 
fertil- 
iser. 


Ponnds of 
•Tftilable 

100 poands 
of fertil- 
iser. 


Ponnds of 

totsI 
phosphoric 

100 poands 

ef ferUl- 

iser. 


Ponnds of 
water-sola- 
ble potash 

in 100 

poands of 

forUl- 

iser. 


Pounds of 
watersolu- 
bJe nitrogen 
ill 100 pounds 
of fertiliser. 


Poands of 
watersola- 

ble phos. 
phorfc sold 

in 100 
poands of 

fertiliser. 


Guaranteed 
Found 


3.25 
3.38 


5 
7.28 


8 
8.77 


10 
10.52 






1.25 


3.58 


Guaranteed 
Found 


3.26 
3.28 


6 
9.37 


8 
12.25 


7 
6.46 






1.79 


5.78 


Below guarantee 


0.54 




Guaranteed 
Found 


5 
5.20 


4 

7.84 


6 
8.92 


6 
7.84 






3.37 


4.61 


Guaranteed 
Found 




13 
11.88 


15 
16.04 














7.11 


Below guarantee 


1.12 




Guaranteed 
Found 




10 
14.96 


12 
16.93 


1 
1.47 










10.40 


Guaranteed 
Found 


0.75 
1.19 


8 
9.29 




1 
1.70 






11.77 


1.52 


5.59 


Guaranteed 
Found 


2.25 
2.63 


7 
9.63 




4 
3.93 






10.61 


1.74 


5.20 


Guaranteed 
Found 


1.25 
1.45 


8.50 
9.64 




1.08 
1.18 






11.42 


0.48 


7.09 


Guaranteed 
Found 


3.30 
3.42 


7 
8.51 


9 
10.95 


7 
7.54 






1 


5.44 


Guaranteed 
Found 


1.65 
2.23 


7 
7.91 


8 
11.09 


1 
1.67 






0.81 


3.86 


Guaranteed 
Found 


0.82 
1.44 


8 
7.31 


10 
9.94 


3.25 
3.32 






0.41 


5.21 


Below guarantee 


0.69 
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56 Bbpobt of thb Chbmibt of ths 

Besults of Analyses of Gommbsrcial Fbsrtilizebs Col- 



MANUFACrUBBR. 


Trade name or brand. 


Locality where 
sample was taken. 


1 

1 


Bradley Fertilizer Ck)., 

Boston, Mass. 


B D sea fowl guano. 


Attica. 

Amsterdam. 

Canton. 


8352 
3484 
3781 


Bradley Fertilizer Oa, 

Boston, Mass. 


Complete manure for 
potatoes and veg- 
etables. 


Jamaica. 
Troy. 


8079 
3443 


Bi'adley Fertilizer Go., 

Boston, Mass. 


Farmers' new meth- 
od. 


Cornwall. 

Evans. 

Albany. 


3189 
8277 
3446 


Bradley FertUlzer Co., 

Boston, Mass. 


Hop fertilizer. 


SolsvIUe. 


8646 


Bradley Fertilizer 0>., 

Boston, Uash. 


Niagara phosphate. 


E^vans. 
Glens Falls. 
TuUy. 


3276 
8406 
3651 


Bradley Fertilizer Co., 

Boston, Mass. 


Patent superphos- 
phate. 


Troy. 
TuUy. 


8436 
8646 


Bradley FertiUzer Go., 

Boston, Mass. 


Potato fertiUzer. 


ComwalL . 

Troy. 

TuUy 


3188 
3435 
3647 


Bromfield & Foster, 

Colora, Md. 


Hard-times ammoni- 
ated phosphate. 


Sherburne. 


3531 


Bromfield & Foater, 

Colora, Md. 


High-grade add phos- 
phate. 


Sherburne. 


3530 


J. P. Butts, 

Oneonta, N. Y. 


Hustler. 


Oneonta. 


3567 


Cnyler B. Carr, 

Mllford, N. Y. 


Potato and hop fer- 
tilizer. 


Mllford. 


8676 
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LECTB^D IN New York State During 


THE Spring op 1897. 




Founds of 
nitrofsen 

in 100 
pounds of 

fertU- 
iser.i 


Pounds of 

available 

phosphoric 

100 pounds 
of feriU- 
iser. 


Founds of 

total 
phosphoric 

add in 

100 pound 

ofjfertil. 

iser. 


Founds of 
water-solu- 
ble potash 

in 100 
pounds of 

fertil- 

is«)r. 


Founds of 

wateT'Solu- 

ble nitrogen 

in 100 pounds 

offertilixer. 


Pounds of 

water-solu- 
ble phos 

phoric acid 
in 100 

pounds of 
fertUiser. 


Guaranteed 
Found 


2.06 
2.29 


8 
8.45 


10 
10.25 


1.50 
2.12 






0.66 


6.19 


Guaranteed 
Found 


3.71 
3.63 


8.50 
8.91 


10 
10.66 


7 
7.44 






1 


4.82 


Guaranteed 
Found 


0.82 
1.80 


8 
8.28 


10 
10.37 


2.15 
2.13 






0.36 


4.45 


Guaranteed 
Found 


1.66 
2.06 


8 
9.34 


- 

9 
11.71 


4.32 
4.70 






0.64 


5.13 


Guaraoteed 
Found 


0.82 
1.20 


7 
8.19 


8 
9.95 


1.08 
1.60 






0.33 


5.91 


Guaranteed 
Found 


2.06 
2.29 


8 
9.81 


10 
12.57 


1.50 
1.57 






0.72 


4.69 


fZntLmnfjH^ 


2.06 
3 


9 
9.59 


11 
12.28 


3.25 
3.47 






Found 


1.12 


4.00 


OnA.rA.ntAAi1 


0.80 
1.31 


10 
12.84 


11 
14.03 


1 
0.88 






Found 


0.74 


0.84 


Guaranteed 
Found 




14 
16.05 












17.04 






8.22 


GiuiTft.ntPAd 


0.82 
0.87 


8 
9.01 




4 
3.92 






Found 


10.60 


0.53 


6.39 


Guaranteed 
Found 


0.82 
0.91 


8 
8.81 




4 
3.77 






10.30 


0.43 


6.43 


Below fiToarantee 


0.23 
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58 Bbpobt of the Chbmibt of thb 

Bbsults of Analyses of Gommbircial Fbrtilizbbs Col- 



MANUFACTURER. 


Ttade name or brand. 


Locality where 
aample was taken. 




Chandler, Russell & Chandler, 
Newark, N. J. 


Potato manure. 


Jamaica. 


3066 


E. B. Ohapin, 

Bocherter, N. Y. 


Monroe chief. 


Rochester. 


3787 


B. B. Ohapin, 

Rochester, N. Y. 


Potato fertilizer. 


Rochester. 


3788 


B. B. Ohapin, 

Rochester, N. Y. 


Standard. 


Rochester. 


8588 


Chesapeake Gnano Co., 

Baltimore, Md. 


Ammoniated bone su- 
perphosphate. 


North Collins. 


8885 


Chesapeake Guano Co., 

Baltimore, Md. 


New York special 
No. 2. 


North Collins. 


8884 


dark's Oove Fertilizer Co., 

New York City. 


Bay State fertilizer. 


GloversvUle. 


8505 


Clark's Cove Fertilizer Co., 

(New York City. 


Deflance complete 
manure. 


LishaskUl. 
Pulaski. 


3478 
8724 


Clark's Cove Fertilizer Co., 

New York City. 


Good acre hop and 
tobacco grower. 


LishaskilL 


8471 


Clark's Cove Fertilizer Co., 

New York City. 


King Philip alkaline 
guano. 


LishaskUL 
Pulaski. 


8469 
3725 


Clark's Cove Fertilizer Co., 

New York City. 


Potato phosphate. 


LishaskilL 


8470 
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LBCTBD IN NbW YoRK StATB DURING 


THE Spring of 1897. 




Poands of 
nitrogen 

in 100 
poands of 

fertil. 
iser. 


Poands of 

available 

phosphoric 

100 pounds 

of fertil. 

iser. 


Poands of 

total 
phosphoric 

100 poands 

of fertU- 

iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

fertil. 
iser. 


Pounds of 
water-solu- 
ble nitrofren 
in 100 poands 
offerfiUser. 


Pounds of 
water-solu. 

blephos. 
phono aoid 

in .100 
pounds of 

fertiliser. 


Guaranteed 
Found 


■■ 

3.70 
3.51i 


7.50 
8.64 




7 
7.44 






9.63 


2.47 


5.47 


Guaranteed 
Found 


1.25 
1.35 


6 
6.21 




4 
4.40* 






8.89 


0.45 


2.39 


Guaranteed 
Found 


1.25 
1.03 


7 
.5.74 




6 
5.59 






7.80 


0.29 

1 ; 


2.70 


Below guarantee 


0.22 


1.26 


0.41 




Guaranteed 
Found 


1.75 
1.52 


7 
6.49 




8 

4.23* 






9.41 


0.80 


2.52 


Below guarantee 


0.23 


0.51 




Guaranteed 
Found 


0.82 
1.33 


8 
9.15 


9 
12.85 


1 
1.15 






0.81 


3 


Guaranteed 
Found 


1.65 
1.86 


8 
8.21 




2 
. 2.18 






10.08 


1.13 


6.26 


Guaranteed 
Found 


2.47 
1.30 


9 
7.44 




2 
3.24 






10.80 


0.46 


1.66 


Below guaranftee 


1.17 


1.56 




Guaranteed 
Found 


0.82 
1.50 


8.71 


8 
11.77 


2 
2.09 






0.61 


2.38 


Gnaranteed 
Found 


2.10 
2.15 


8 
9.81 


9 
13.44 


3 
3.09 






0.46 


3.16 


Guaranteed 
Found 


1.25 
1.50 


6 
6.38 


7 
9.34 


3 
2.96 






0.39 


1.97 


Guaranteed 
Found 


2.47 
2.78 


6 
7.27 


7 
9.05 


5 
5.17 






0.76 


4.70 



^PotASh preseot in form of tulphato. 



Digitized byCjiOOQlC 



60 Bepoet of thb Chemist op the 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 


Trade Dame or brand. 


Locality where 
aample waa taken. 


i 

a 


Clark's Cove Fertilizer Co., 

New York City. 


Soverlgn acid phos- 
phate. 


Altamont. 


3581 


Clark's Cove Fertilizer Co., 

New York City. 


Sunflower bone meal. 


LishaskllL 


3478 


Clark's Cove Fertilizer Co., 

New York City. 


Sweepstakes potato 
manure. 


LishaskUl. 


3472 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Buckeye ammonia- 
ted bone super- 
phosphate. 


Jamestown. 


3^22 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Horsehead phos- 
phate. 


Jamestown. 


3220 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Phospho bone. 


Jamestown. 


3221 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Superior bone. 


North Collins. 


3337 


Club & Grange FertiHzer Co., 
Syracuse, N. Y. 


No. 1. 


Sidney. 

B. Syracuse. 


3650 
3673 


Club & Grange Fertilizer Co., 
Syracuse, N. Y. 


No. 2. 


E. Syracuse. 


3672 


E. Frank Coe Co., 

New York City. 


Ammoniated bone 
superphosphate. 


Redwood. 


3773 


B. Frank Coe Co., 

New York City. 


Buckwheat fertilizer. 


Blllcottvllle. 
De Ruyter. 


3290 
3636 
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LBWTBD IN NbW YoRK StATB DuEING 


THD Spring of 1897. 




Pounds oi 

inllO 
pounds of 
fertil- 
iser. 


Pounds of 
aTSilablo 
pbospborio 

aciSin 
100 pounds 

offsrtU- 
ixer. 


Pounds ol 

total 
pbospborio 

100 pounds 

of f ertU- 

izer. 


Pounds of 
water-solu- 
ble potasb 

in 100 
pounds of 

fertil- 

iser. 


Pounds of 
water-solu- 
ble nitregen 
in 100 pounds 
offertUiaer. 


Pounds of 
water-solu- 
ble pbos- 
pborio acid 

in 100 
pounds of 
fertiliser. 


Guaranteed 
Found 


' 


12 
14.92 


13 

15.84 














11.64 


Guaranteed 
Found 


1.65 
2.22 




14 
19.92 












0.43 




Guaranteed 
Found 


2.88 
2.96 


7 
7.18 


8 
10.16 


7.50 
7.49 






1.49 


1.59 


Guaranteed 
Found 


2.47 
1.64 


9 
9.64 


11 
13.52 


1 

0.35* 






0.91 


5.69 


Below guarantee 


0.83 


0.66 




Guaranteed 
Found 




10 
12.56 


12 

14.18 














8.66 


Guaranteed 
Found 


2.60 
0.90 


10 
8.35 




1.08 
0.73* 






12.51 


0.18 


4.50 


Below guarantee 


1.70 


1.65 


0.35 




Guaranteed 
Found 


8.29 
3.14 




22 
20.75 












0.85 




Below guarantee 


1.25 




--■ " 

Guaranteed 
Found 




8 
9.43 


10 
10.43 


8 

2.90 










3.15 


Guaranteed 
Found 


1.65 

0.90 


8 
8.11 


9 
10.51 


2 

1.69* 






0.08 


3.41 


Below guarantee 


0.75 


0.31 




Guaranteed 
Found 


2 
1.99 


9 
9.43 




1.35 
1.8 ♦ 






12.32 


0.70 


6.09 


Guaranteed 
Found 


0.40 
0.61 


9.50 
9.37 


11 
13.41 


1 
1.07* 






0.11 


6.11 



* Potasb present in form of sulphate. 
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62 Bbport of thd Ohbmist of tHtt 

Bbsults of Analyses of Oommbrcial Fbrtilizbrs Col- 



HANUFACTUBER. 


Trade omme or brand. 


LocAlity where 
Mmple WM Uken. 




1' 

i 

g a 


B. Frank Ooe Co^ 

New York City. 


Celebrated special 
potato fertilizer. 


Newburg. 
Troy. 


3182 
3428 


B. Frank CJoe Co., 

New York City. 


Columbian brand am- 
moniated bone su- 
perphosphate. 


Poughkeepsie. 


3174 


B, Frank CJoc Co., 

New York City. 


Columbian com fer- 
tilizer. 


BllicottviUe. 
De Ruyter. 
Redwood. 


3308 
3637 
3776 


B. Frank CJoe Co., 

New York City. 


Columbian potato 
ferUlizer. 


Poughkeepsie. 
De Ruyter. 


3176 
3635 


B. Frank Coe Ck)., 

New York Oity. 


Dissolved bone pot- 
ash 


Varysburg. 


3872 


B. Frank Coe Co., 

New York City. 


Ehccelsior guano. 


Jamaica. 


8081 


B. Frank Ooe Co., 

New York City. 


Gold brand. 


Homer. 


3640 


B. Frank Ooe Co., 

New York City. 


Grain fertilizer. 


De Ruyter. 


3688 


B. Frank Coe Co., 

New York City. 


High grade soluble 
bone. 


BllicottviUe. 
Nelson. 


8302 
3742 


B. Frank Ooe Co., 

New York City. 


High grade special 
com fertilizer. 


Newburg. 


8183 


B. Frank Ooe Co., 

New York City. 


Matchless grain fer- 
tilizer. 


Newburg. 
BUicottville. 


8184 
8804 
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LBC5TBD IN NlSW YoltK StATB DuBING 


THE Spring op 1897. 




Pounds of 
nitrosen 

in 100 
pounds of 

ferUl- 
iser. 


Pounds of 
ayaiUble 

100 pounds 

of fertU. 

iaer. 


Pounds of 

total 
phosphoric 

aoid in 

100 pounds 

of ^rtil. 

iaer. 


Pounds of 
water-sola- 
blepbtash 

in 100 
pounds of 

fertil- 

iser. 


Pounds ef 
water-solu- 
ble nitrogen 
in 100 pounds 
offeniUzer. 


Pounds of 
water-solu- 
ble phos- 
phorfeaoid 

in 100 
pounds of 
fertiliser. 


Guaranteed 
Found 


1.65 
1.74 


• 9 
9.48 


11 
12.59 


8.50 
8.69* 






0.88 


6.88 


Guaranteed 
Found 


1 
1.76 


9 
9.29 


11 
12.44 


1.86 
2.01* 






0.81 


7 


Guaranteed 
Found 


X 
1.61 


9 
8.92 


11 
12.58 


1.86 
2* 






0.73 


7.06 


Guaranteed 
Found 


1 
1.40 


9 
9.55 


11 
12.97 


1.86 
1.91* 






0.64 


7.06 


Guaranteed 
Found 




12 
11.44 




2.75 
2.28* 








14.19 




8.78 


Below guarantee 


0.56 


0.45 




Guaranteed 
Found 


3.50 
3.40 


1 9 
8.53 


10 
10.98 


3.40 
4.34* 






2.22 


6.80 


Below guarantee 


0.47 




Guaranteed 
Found 


2.50 
2.45 


8 
8.36 


9 
10.30 


6 
5.66* 






1.52 


5.99 


Below guarantee 


0.34 




Guaranteed 
Found 


0.80 
0.87 


9 
11.20 


11 
14.88 


1.06 
1.21* 






0.08 


8.08 


Guaranteed 
Found 




18 
13.68 


15 
16.78 














5.29 


Guaranteed 
Found 


1.75 
1.68 


9 
9.75 


10 
13.21' 


3 
8.50* 






0.94 


7.33 


Guaranteed 
Found 


0.65 
J.Ol 


11 
11.64 


12 
14.41 


1 
1.81* 






0.15 


7.82 



*P/»t)Mb proffffit to fprm of nMpiMttAr 
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64 Bbport of thb Chbhist of thb 

Bbsults of Analyses of Commsrgial Fbrtilizbrs Col- 



MANaFACTURBR.* 


Trade Dam« or bruid. 


Locality whoro 
aample waa taken. 


i^ 


B. Frank Coe Oo^ 

New York City. 


Prize brand grain and 
grass fertilizer. 


SprlngviUe. 


3318 


B. Frank Coe Ck>^ 

New York City. 


Prize brand rye fer- 
tilizer. 


Troy. 


3429 


B. Frank Coe Co^ 

New York City. 


Ralston's Knicker- 
bocker. 


BllicottTllle. 


3301 


B. Frank Coe Co., 

New York City. 


Red brand. 


JamcUca. 


3080 


B. Frank Coe Co^ 

New York City. 


Special potato fertil- 
izer. 


Redwood. 


3774 


B. Frank Coe Co^ 

New York City. 


XXV phosphate. 


Ellicottvllle. 
Homer. 


3300 
3641 


Crocker Fertilizer and Chemical 
Co., Buffalo. N. Y. 


Ammoniated bone 
superphosphate. 


ElllcottTlUe. 

Oneonta. 

Parish. 


3300 
3566 
3730 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Ammoniated wheat 
and com phos- 
phate. 


Angola. 

Saratoga. 

Phoenix. 


3273 
3303 
3691 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Chautauqua County 
special. 


Dunkirk. 


3268 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Crocker's phosphate. 


Cooperstown. 


3671 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Brie. 


ElUcottYiUe. 


3307 
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LBCTBD IN New JfoRK State During 


THE Spring of 1897. 




Pounds of 
nitrogen 

in 100 
pounds of 
fertil- 
iser. 


Pounds of 
available 
phosphoric 

acid in 

100 pounds 

of fertii- 

izer. 


Pounds of 

total 
phosphoric 

1«0 pounds 

of Tertil- 

iser. 


Pounds of 
trater-Bolu- 
ble potash 

in 100 
pounds of 

fertii. 

iser. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertiliaer. 


Pounds of 
water-solu- 
ble phos- 
phoric acid 

in 100 
pounds of 
fertiliser. 


Guaranteed 
Found 


0.40 ' 
0.72 


11 
11.34 




1 
1.08* 






14.36 


0.14 


8.21 


Onaranteed 
Found 


0.43 
1.06 


9.30 
10.97 


11 
14.35 


1 
1.51* 






0.23 


7.11 


Guaranteed 
Found 


1.65 
2.06 


8 
10.60 




1.25 
1.89* 






14.09 


1.29 


6.75 


Guaranteed 
Found 


3.50 
3.44 


9 
^.36 


10 
10.40 


6 
6.31* 






2.10 


6.36 


Below guarantee 


0.64 




Guaranteed 
Found 


1.65 
1.86 


9 

10.31 


11 
12.67 


3.50 
3.01* 






0.66 


8.03 


Below guarantee 


0.49 




Guaranteed 
Found 


1 
1.40 


8 
10.53 


9 
13.81 


1 
1.42* 






0.19 


7.41 


Guaranteed 
Found 


2.90 
3.20 


10 
10.56 


11 
10.97 


1.08 
1.35 






1.13 


8.95 


Guaranteed 
Found 


2 
2.26 


10 
10.16 


11 
11.89 


1.60 
1.94 






0.79 


7.25 


Guaranteed 
Found 


1.64 
1.78 


10 
10.94 




2 
2.26 






13.80 


0.78 


7.90 


Guaranteed 
Found 


1.20 
1.02 


10 

10.60 


11 

11.84 


1.50 
1.62 






0.54 


5.67 


Guaranteed 
Found 




11 
11.56 












13.56 






3.39 



* Potash present in form of sulphate. 
5 
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66 Bbport of the Ohbmist of thb 

Results of Analyses of Commbrgial Fertilizers Coi^ 



• 

MANUFACTURER. 


Trade name or brand. 


Locality where 
sample was taken. 


i 

5 


Crocker Fertilizer and Chemical 
Co., Buffalo. N. Y. 


General crop ]>ho8- 
phate. 


Norwich. 
Oswego. 


3540 
8611 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Market garden spe- 
cial. 


Bayside. 


3091 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


New rival ammoni- 
ated superphos- 
phate. 


Chester. 
Angola. 
Owego. 


3190 
3272 
3606 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Niagara phosphate. 


Owego. 


3610 


Crocker Fertilizer and Chemical 
Co., Buffalo. N. Y. 


Potato, hop and to- 
bacco phosphate. 


Bllicottville. 

Saratoga. 

Owego. 


3306 
3392 
3612 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Practical ammonia- 
ted bone super- 
phosphate. 


Angola. 
Phoenix. 


3271 
3692 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Special manure. 


Boonville. 


3785 


Crocker Fertilizer and Chemical 
Co., Buffalo. N. Y. 


Universal grain 
grower. 


Westfield. 

MUford. 

Owego. 


3258 
3575 
3609 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Vernon's onion spe- 
cial. 


Florida. 


3198 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Wheat, oats and 
com fertilizer. 


Homer. 


3639 


Crocker Ferttlizer and Chemical 
Co., Buffalo, N. Y. 


W. & H. high grade 
potato manure. 


Riverhead. 


8181 
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LBOTBD IN New Yoek State During 


THE Spring of 1897. 




Pounds of 
nitrogsn 

in 100 
pounds of 
fertil- 
iser. 


Pounds of 
available 
phosphoric 

100 poands 
of fertil- 
iser. 


Poands of 
total 

100 pounds 

of fertU- 

iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
iser. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 poands 
of fertiliser. 


Pounds of 

water-solu- 
ble pbos- 

phono acid 
in 100 

pounds of 
fertiliser. 


Guaranteea 
Found 


0.82 
0.97 


7 
7.14 


8 
8.27 


1.08 
1.22 






0.11 


2.75 


Guaranteed 
Found 


3.70 
3.90 


8 
8.27 


9 
9.46 


8 
8.93 






0.47 


7.37 


Guaranteed 
Found 


1.23 
1.21 


10 
9.97 


11 
11.62 


1.60 
1.75 






0.51 


6.50 


Guaranteed 
Found 




11.60 
11.96 


12.50 
12.72 














3.79 


Guaranteed 
Found 


2 

2.12 


10 
10.13 


11 
11.71 


3.25 
3.88 






1.40 


4.88 


Guaranteed 
Found 


0.82 
1.00 


8 
8.45 


9 
10.06 


1.06 
1.32 






0.41 


4.67 


Guaranteed 
Found 


4.50 
4.19 


8 
7.60 


9 
9.30 


5.40 
5.70 








5.22 


Below guarantee 


0.31 


0.40 




Guaranteed 
Found 


0.82 
1.20 


7 
7.35 


8 
9.73 


2.70 
2.84 






0.62 


4.83 


Guaranteed 
Found 


2 
2.01 


9 
9.43 


10 
12.58 


8.10 
3.47 






0.33 


6.91 


Guaranteed 
Found 


1 
1.19 


8 
8.12 


9 
11.28 


1.60 
1.87 






0.26 


5.49 


Guaranteed 
Found 


3.28 
3.13 


10 
11.09 


11 
11.23 


8 
9.22 






0.67 


8.76 
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68 Report of thb Oubmibt of the 

Results of Analyses of Commercial Fdrtiliz^^rs Col- 



MANUFACTURER. 


Trad« name or brand. 


Locality where 
sample was Uken. 


B 


Cuba Fertilizer CJo., 

Cuba, N. Y. 


Buckwheat special. 


Cuba. 


3290 


Cuba FertlHzer Co., 

Cuba, N. Y. 


Competition. 


Fredonia. 


3232 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Dissolved bone and 
potash. 


Cuba, 


3288 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Hustler. 


Fredonia. 


3231 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Potato and corn ma- 
nure. 


• 
Cuba. 


3289 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Standard. 


Cuba. 


3291 


Cumberland Bone Phofiphate 
Co., Portland, Me. 


Ammoniated dissolv- 
ed bone. 


Demster. 


3711 


Cumberland Bone Phosphate, Bone and potash. 
Co., Portland, Me.: 


Westfleld. 
Schenectady. 


3261 
3464 


Cumberland Bone Phosphate 
Co., Portland, Me. 


Concentrated phos- 
phate. 


Schenectady. 
Demster. 


3463 
3712 


Cumberland Bone Phosphate 
Co., Portland, Me. 


Dissolved bone phos- 
phate. 


Schenectady. 


3465 


Cumberland Bone Phosphate 
Co.. Portland, Me. 


Fruit and vine. 


Schenectady. 
Demster. 


1 

3468 
3710 
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LECTBD IN New York State During 


THE Spring of 1897. 




Pounds of 
nitrogen 

in 100 
pounds of 

fertU. 
iser. 


Pounds of 

available 

phosphoric 

100 pounds 
of fertil- 
iser. 


Pounds of 
total 

100 pounds 
of fertil- 
iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

fbrttt- 

iser. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 iH>unds 
offertaiser. 


Pounds of 
water-solu- 
ble phos- 
phoric acid 

in 100 
pounds of 
fertUiser. 


Guaranteed 
Cy>und 




14 
14.17 


15 
15.30 














10.11 


Guaranteed 
Found 


0.83 
0.97 


8 
8.69 




1 
1.17 






10.31 


0.56 


6.12 


Guaranteed 
Found 




10 
11.23 

• 




4 
4.22 








11.80 




7.41 


Guaranteed 
Found 


0.83 
0.90 


8 
8.51 




4 
4.22 






10.24 


0.53 


6.52 


Guaranteed 
Found 


2.47 
2.38 


7 
7.46 




8 

8.08 






9.39 


1.09 


4.61 


Guaranteed 
Found 


1.23 
1.39 


10 
9.75 




3 
3.14 






10.95 


0.82 


7.07 


Below guarantee 


0.25 




Guaranteed 
Foxind 


1.65 
2.39 


9 
9.66 


10 
11.03 


2 
2.36 






0.64 


5.91 


Guaranteed 
Found 




8 
10.01 


12 
14.29 


2.50 
3.02* 










0.99 


Guaranteed 
Found 


3 
3.10 


8 
8.02 


10 
11.46 


7 
7.35 






1.44 


1.71 


Guaranteed 
Found 




10 
10.92 


13 
15.81 














1.86 


Guaranteed 
Found 


0.82 
1.82 


4 
6.52 


10 
10.64 


8 
9.44* 






0.48 


1.72 



* Potash preaent in form of sulphate. 
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70 Bbpobt of thb Chemist of the 

Results of Analyses of Oommbbgial Fertilizers Ool- 



MANUFACJUEEK. 


Trade name or brand. 


Locality where 
eample waa taken. 


1 

r 


Oumberlaud Bone Phosphate 
Co., Portland, Me. 


Guano. 


Westfleld. 
Schenectady. 
Mt. Pleasant. 


3268 
S467 
3007 


Onmberland Bone Phosphate 
CJo.. Portland, Me. 


Hawkeye. 


Westfleld. 


3262 


Cumberland Bone Phosphate 
Co., Portland, Me. 


Potato fertilizer. 


QloversviUe. 
Mt Pleasant 


SG06 
3605 


Cumberland Bone Phosphate 
Co., Portland, Me. 


Seeding down fertil- 
izer. 


Schenectady. 
Mt Pleasant 


3466 
3696 


Cumberland Bone Phosphate 
Co., Portland, Me. 


Superphosphate. 


Schenectady. 
Demster. 


3462 
3525 


L. B. Darling Fertilizer Co., 

Pawtucket, R. I. 


" A " brand 


Greenport 


3108 


li. B. Darling Fertilizer Co., 

Pawtucket, R. I. 


" AA " brand. 


Greenport 


3111 


L. B. DarUng Fertilizer Co., 

Pawtucket, R. 1. 


" B " brand. 


Greenport 


3109 


L. B. DarUng FertlllTjer Co., 

Pawtucket. R. I. 


Blood, bone and pot- 
ash. 


Greenport 


3112 


L. B. Darling Fertilizer Co., 

' Pawtucket, R. I. 


" C " brand. 


Greenport 


3110 


L. B. DarUng FertlUzer Co., 

Pawtucket, R. I. 


Pure dissolved bone. 


Greenport 


3118 
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LBCTBJD IN New York State During 


THD Spring of 1897. 




Pounds of 
nitrogen 

in 100 
pounds of 

fertU. 

iMT. 


Pounds of 
available 

l«0 pounds 

of fortU- 

iser. 


Pounds of 

total 

phosphorio 

*^aciSin 

100 pounds 

OfTertU- 

iaer. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

fertU. 

iier. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
offeriiUser. 


Pounds of 
water-sola- 

ble phos- 
phorio aoid 

in 100 
pounds 

fortillser. 


Goaranteed 
Found 


i.oa 

1.19 


8 
9.69 


10 
11.01 


2 

2.40 






0.34' 


4.14 


Guaranteed 
Found 


0.82 
1.16 


7 
8.07 


9 
10.24 


1 
1.87 






0.39 


4.34 


Guaranteed 
Found 


2.06 
2.07 


9 
9.68 


11 
12.47 


3 
3.30 






0.60 


6.74 


Guaranteed 
Found 


0.82 
1.07 


7 
8.35 


9 
10.01 


1 
1.37 






0.37 


5.91 


Guaranteed 
Found 


2.06 
2.48 


8 
9.72 


10 
12.82 


2 
2.54 






0.60 


3.72 


Giuuranteed 
Found 


2.88 
3.30 


5 
5.39 


10 
12.48 


7 

7.40 






0.83 


1.65 


Guaranteed 
Found 


2.88 
2.08 


8 
7.03 


10 
11.44 


7 
8.28 






0.74 


3.47 


Below guarantee 


0.97 




Guaranteed 
Found 


3.50 
8.21 


7 
8.31 




5 

6.10 






12.55 


0.90 


4.13 


Below guarantee 


0.29 




Guaranteed 
Found 


4.50 
4.03 


7 
7.31 


9 
8.32 


7 
8.53 






1.89 


3.50 


Below guarantee 


0.47 




Guaranteed 
Found 


4 
3.50 


6 
6.52 




10 
11.24 






11.35 


1.50 


8.05 


Below guarantee 


0.60 




Guaranteed 
Found 


2 
2.22 


14 
14.52 


16 
15.67 










1.44 


8.44 



Digitized byCjiOOQlC 



72 Bbport of THE) Ohbmist of thb 

Results op Analyses of Commdecial Fertilizers Col- 



MANDFACTUREE. 


Trade name or brand. 


Locality where 
sample wae taken 


i' 


Detrick Fertilizer and Chemical 
Co., Baltimore, Md. 


Dilman Bro6.^>eciaL 


Geneva. 


3346 


Detrick Fertilizer and Chemical 
Co., Baltimore, Md. 


Grain and grass mix- 
ture. 


Havilah. 


3266 


Detrick Fertilizer and Chemical 
Co., Baltimore, Md. 


Sheridan ammonla- 
ted bone. 


Havilah. 


3267 


Louis F. Detrick, 

Baltimore, Md. 


mixture. 


Brocton. 


32G0 


Lowis F. Detrick, 

Baltimore, Md. 


Kangraroo komplete 
kompound. 


Brocton. 


82i6 


Louis F. Detrick, 

Baltimore, Md. 


Quick step bone 
phosphate. 


Brocton. 


8247 


Ijouis F. Detrick, 

Baltimore, Md. 


Sockless and shoe- 
less aa phosphate. 


Brocton. 


3248 


Louis F. Detrick, 

Baltimore, Md. 


XXTBA acid phos- 
phate. 


Brocton. 


3249 


J. W. Dunbar, 

Attica, N. Y. 


Grass and grain 
grower. 


Attica. 


3351 


J. W. Dunbar, 

Attica, N. Y. 


Oat and bean. 


Attica. 


8350 


Bastem Farmers' Supply As- 
sociation, Montclair, N. J. 


Long Island special. 


Jamaica. 


3078 
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LBCTBD IN New York State Dueing 


THE Spring op 1897. 




Poondsof 
nitrogen 

in 100 
poondsof 

fertU. 
iser. 


Pounds ef 
avaiUble 

lOOponnds 

ef fertU- 

iser. 


Pounds of 

total 

phosphoric 

acid in 

of fertil. 
iser. 


Pounds of 
water-sola* 
ble potash 

in 100 
ponods of 

fertU. 

iser. 


Poondsof 
wator-solo- 
ble nitrogen 
in 100 pounds 
of fertiliser. 


Poondsof 
water-solo 

blephos. 
phoricacid 

in 100 
poonds of 

fertiliser. 


Guaranteed 
Found 


2.47 
2.21 


7 
0.43 




15 
14.57 






10.37 


1.65 


6.77 


Below guarantee 


0.26 


0.46 




Guaranteed 
Found 




10 
9.11 


11 
10.91 


2 
2.56 










3.87 


Below guaraiKtee 


0.89 




Guaranteed 
Found 

• 


1.65 
1.85 


10 
9.88 


12 
13.09 


2 
2.45 






1.52 


4.39 


Guaranteed, 
Found 




10 
10.46 




2.25 
2.43 








13.94 




7.01 


Guaranteed 
Found 


1.65 
1.66 


8 
9.13 




3 

2.82 






12.88 


0.77 


5.76 


Guaranteed 
Found 


2.27 
2.21 


8 
9.68 




3 
2.60* 






12.69 


1.03 


7.18 


Below guarantee 


0.40 




Guaranteed 
Found 


1.03 
1.06 


8 
8.13 




1.25 
1.89 






11.82 


0.58 


4.59 


Guaranteed 
Found 




14 
13.95 


14.75 
15.24 














10.83 


Guaranteed 
F\>und 


1.23 
0.96 


8 
9.07 




3 
2.50* 






11.25 


0.40 


5.76 


Below guarantee 


0.27 


0.50 




Guaranteed 
Found 

B^ow guarantee 


1.64 
1.4T 


8 
8.22 




5 
4.65* 

0.35 






10.70 


1.36 


5.35 


Guaranteed 
Found 


3.29 
3.85 


8.50 
9.10 


9.60 
9.85 


8 
9.22 






0.79 


6.63 



*PotMh pr«Mnt in form of solphate. 
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74 Bbpobt of ths Chdmibt of ths 

Bbsults of Analtsbs of Commdbcial fertilizers Col- 



MANUFACTURER. 


Trade oftiott or brand. 


LocHllty where 
sample was taken. 


j 

1 


Eureka Fertilizer Oo., 

Avon, N. Y. 


Eureka fertilizer. 


Avon. 


8885 


Falcon (Ml Works, 

Promised Land, N. Y. 


Coarse fish scrap. 


Jamaica. 


8062 


Fanners' and Builders' Supply 
Oo., Owego, N. Y. 


Ammoniated bone 
phosphate. 


Owego. 


8698 


Fanners' and Builders' Supply 
Oo., Owego, N. Y. 


Buckwheat fertilizer. 


Owego. 


8690 


Farmers' and Builders' Supply 
Oo., Owego, N. Y. 


Potato and tobacco 
fertilizer. 


Owego. 


8600 


Farmers' and Builders' Supply 
Oo., Owego, N. Y. 


XXV. 


Owego. 


8597 


Farmer^ FertlMzer Oo., 

Syracuse, N. Y. 


Fair and square. 


FrankUnviUe. 


8294 


Farmers' Fertilizer Oo., 

Syracuse, N. Y. 


Farmers' soluble 
bone. 


Dunkirk, 
Tully. 


8241 
8067 


Fanners' Fertilizer Oo., 

Syracuse, N. Y. 


Mortgage lifter. 

1 


Perry. 
Fulton. 


8861 
3687 


Farmers' Fertilizer Oo., 

Syracuse, N. Y. 


Phoenix ammoniated 
•bone. 


Dunkirk. 
Norwich. 
TuUy. 


8242 
8537 
8666 


Fanners' Fertilizer Oo., 

Syracuse^ N. Y. 


Reaper brand. 


Fulton. 

Norwich. 

Tully. 


8296 
8538 
8655 
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LBGTBD IN NbW YoBK StATB DuRING 


THB Spring of 1897. 




Pounds of 
nitroiren 

in 100 
pounds of 

ferlU- 

iser. 


Pounds of 

available 

phosphoric 

aoid in 
100 pounds 
of fertil- 
iser. 


Pounds of 
available 
phosphoric 

100 pounds 

of fertil- 

iaer. 


Pounds of 
water-solu- 
ble poUsh 

in 100 
pounds of 

fertU- 

iser. 


Pounds of 
water-solu- 
bls nitTO|;en 
in 100 pounds 
offertiUaer. 


Pounds oi 

water-solu- 
ble pbos- 

phoric aoid 
in 100 

pounds of 
fertiliser. 


Guaranteed 
Found 


, _ 


10 
11.47 




3.76 
4.39 








12.49 




8.25 


Guaranteed 
Found 


7 

8.46 




5 
7.22 












0.93 


0.36 


Guaranteed 
Found 


0.82 
1.14 


9 
8.61 




2 
2.26 






9.99 


0.41 


6.69 


Below guarantee 


0.39 




Guaranteed 
Found 




14 

12.70 


15 
17.48 














3.99 


Below guarantee 


1.30 


— . 


Guaranteed 
Found 


2.47 
•2.94 


7 
7.02 


8 
9.35 


8 
9.89 


■ 




1.04 


3.49 


Guaranteed 
Found 


0.82 
1.16 


8 
8.29 


10 
9.32 


4 
4.03 


0.46 


6.09 




2.47 
1.86 


7 
7.55 


8 
8.63 


0.64 
1.17 


0.98 




Guaranteed 
Found 


4.30 


Below guarantee 


0.61 




Guaranteed 
Found 




6 
6.46 


7 
7.36 


2.26 
2.34 










0.04 


Guaranteed 
Found 




6 
6.15 




3.26 
3.14 








15.39 


3.35 


Guaranteed 
Found 


1.40 
1.32 


6 
5.61 


6 
7.78 


1.63 
1.64 






0.55 


2.20 


Guaranteed 
Found 


1.66 
1.74 


5.50 
6.06 


7.50 
8.30 


4.32 
3.97 






0.35 


2.31 


Below guarantee 


0.44 


0.35 
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76 Report op the Chemist of the 

Results op Analyses op Commercial Fertilizers Col- 



MANUFACTURER. 


Trade namo or brand. 


Locality where 
sample waa taken. 


1 


Farmers* Fertilizer Co., 

Syracuse, N. Y. 


!5ix?cial potato and 
onion manure. 


TuUy. 
Fulton. 


3658 
3G88 


Fairmers* Fertilizer Co., 

Syracuse, N. Y. 


Special amraoniated 
bone. 


Potsdam. 


37Vi 


FaiTmers* Fertilizer Co., 

Syracuse, N. Y. 


Standard bone phos- 
phate, special for- 
mula. 


Dunkirk. 
Williamstown. 


3240 
3758 


Farmers' Fertilizer Co., 

Syracuse, N. Y. 


St. Lawrence Pomo- 
na grange. 


Plum Brook. 


3779 


John PInster, 

Rome, N. Y. 


: lome trade bone 
eagle phosphate. 


Rome. 


3219 
3748 


H. Fltchard, 

Minetto, N. Y. 


Minetto fertilizer. 


Minetto. 
Caughdenoy. 


3589 
3737 

1 


Florida Mauufacturiug Co., 

Syracuse, N. Y. 


Mortgage lifter. 


Potsdam. 


1 
3778 


Geo. B. Forrester, 

New Yorlc Olt>. 


( Complete manure for 
potatoes. 


Jamaica. 


3063 


Great Basteru Fertilizer Co., Kuglish wheat grow- 
Rutland, Vt. er. 


Voorheesvllle. 


3457 


Great Eastern Fertilizer Co., ( Jarden special. 
RuUani, VtJ 


Jamaica. 

Bridgehampton. 

Mohawk. 


3089 
3147 
3515 


Great Eastern Fertilizer Co., (Jeneral dissolved 
Rutland. Vt.' bone. 


Voorheesvllle. 

1 


3458 
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LEOTED IN New York State During the Spring of 1897. 





Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
iser. 


Pounds of 
available 

phospborio 
acid in 

100 pounds 

of fertil. 

icer. 


Pounds of 

total 
phoimborie 

100 pounds 

izer. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

fertU. 

izer. 


Pounds of 

water-solu- 

ble nitrogen 

m 100 pounds 

of fertilizer. 


Pounds of 
water-solu 

blepbos. 
phorfc acid 

in 100 
pounds of 

fertiliser. 


Guaranteed 
Found 


2.10 
2.28 


6.50 

7 




6.60 






7.83 


0.16 


3.62 


Below guarantee 


0.40 




Guaranteed 
Found 


1.25 
1.28 


6 
5.5G 


7 
9.28 


3.24 
3.53 






0.30 


0.59 


Below guarantee 


0.44 




Guaranteed 
Found 


0.82 
1.10 


8 
7.82 


10 
9.50 


2.16 
2.06 






0.30 


4.39 


Guaranteed 
Found 


1.65 
1.51 


10 
11.44 




10 
10.96 






13.34 


1.04 


7.53 


Guaranteed 
Found 


0.82 
0.91 


8 
7.17 


9 
9.70 


2 
1.73 






0.44 


1.62 


Below guarantee 


0.83 


0.27 




Guaranteed 
Found 


2.75 
2.52 


5 
7.19 




1.50 
1.04 






9.04 


1 


3.14 


Below guarantee 


0.23 


1 


0.46 




Guaranteed 
Found 




5 
7.30 




3.26 
2.13 








19.11 




3.29 


Below guarantee 


1.12 




Guaranteed 
Found 


3.70 
4.20 


5.50 
7.08 




10 
10.95* 






7.18 


3.96 


6.05 


Guaranteed 
Found 


0.82 
0.08 


8 
8.78 


i 
9 *> 






10.68 


1.90 


0.72 


3.62 


Guaranteed 
Pound 


f 3.20 
3.38 


6 
6.99 




8 
8.18 






9.07 


1.07 


4.91 


Guaranteed 
Found 




14 
15.65 










1 


17.01 






8.44 



* Potash present In form of sulpbato. 
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78 Report op the Chemist op the 

Results op Analyses op Commercial Fertilizers Col- 



MANUFACTURER. 


Trad* name or brand. 


Locality whera 
aample was taken. 


^i 


Great Eastern Fertilizer Co., 

Rutland, Vt, 


Grain and grass. 


Camden. 


3754 


Great Bastem Fertilizer Oo., 

Rutland, Vt. 


Northern com spe- 
ciaL 


Gloversville. 
Gaughdenoy. 


3508 
3734 


Great Bastem Fertilizer Ck)., 

Rutland. Vt. 


Oats, buckwheat and 
seeding down fer- 
tilizer. 


GloTersYille. 
Adams. 


3507 
8766 


Great Eastern Fertilizer Co., 

Rutland, Vt. 


SduWe bone and 
potash. 


Adams. 


8767 


Great Eastern Fertilizer Co., 

Rutland, Vt. 


Vegetable, vine and 
tobacco. 


Chester. 

LlshaskilL 

Caughdenoy. 


3191 
3479 
8785 


Geo. L. Harding, 

Binghamton, N. Y. 


Harding's up-to-date. 


Binghamton. 


3596 


S. M. Hess & Bro., 

Philadelphia, Pa. 


Ammonlated bone 
superphosphate. 


Sheridan. 


3251 


S. M. Hess & Bro., 

Philadelphia, Pa. 


Keystone bone phos- 
phate. 


Mattituck. 
Sheridan. 


3134 
3252 


S. M. Hess & Bro., 

Philadelphia, Pa. 


Potato and truck 
manure. 


Mattituck. 


3135 


Isaac 0. Hendrickson, 

Jamaica, N. Y. 


High grade fertil- 
izer. 


Jamaica. 


3060 


Isaac 0. Hendrickson, 

Jamaica. N. T. 


Long Island fertil- 
izer for peas. 


Jamaica, 


3059 
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LSOTBD IN New York State During the Spring of 1897. 





Ponnda of 
nitrogen 

in 100 
poanda of 

fertU- 

iaer. 


Ponnda of 
available 

phoaphoric 
acid in 

100 poanda 

of fertil- 

iaor. 


Ponnda of 

total 
pbosphoric 

acid in 
100 ponnda 
of fertil- 
izer. 


Ponnda of 
watar-aoln- 
ble potash 

inlOO 
pounds of 
fertil- 
iser. 


Ponnda of 
wator-aoln- 
ble nitrogen 
in 100 ponnda 
of fertiliser. 


Poanda of 
watar-aoln- 

ble phoa- 
phoricacid 

in 100 
poanda of 

fertiliaer. 


Guaranteed 
Found 


2.47 
2.86 


8 
8.10 


9 

8.98 


2 
1.97 






1.06 


5.67 


Gnaranteed 
Found 


2.47 
2.92 


8 
9.82 


9 
11.64 


2 






1.55 


0.33 


Guaranteed 
Found 


0.82 

0.8T 


8 
11. QB 


7 
12.44 


4 
3.94 






0.39 


1.79 


Guaranteed 
Found 




11 
7.39 


12 
8.55 


2 
1.33 










1.60 


Below guarantee 


3.61 


0.67 




Guaranteed 
Found 


2.05 
2.09 


8 
8.60 


9 
10.14 


3.26 
3.90 






0.96 


3.97 


Guaranteed 
Found 


3.15 
3.96 


6.25 
7.69 


10 
10.87 


4.50 
5.15* 






0.55 


2.59 


Guaranteed 
Found 


1.60 
1.82 


8 
10.29 




2 
2.17 






11.66 


0.59 


0.53 


Guaranteed 
Found 


0.80 
0.96 


9 
11.34 




1 
0.98 






13.71 


0.52 




Guaranteed 
Found 


2.50 
2.64 


; 8 
9.08 




6 
6.22 






11.34 


0.88 


3.23 


Guaranteed 
Found 


3.29 
1.96 


8 
8.08 




8 
8. 57* 






9.24 


1.40 


3.08 


Below guarantee 


1.83 




Guaranteed 
Found 


1.65 
1.56 

1 


6 
7.09 




6 
4.83» 






10.48 


0.98 




Below guarantee 


1.17 







^Potaah present In form of sulphate. 
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80 Beport of ths Chbhist of thb 

Bbsults of Analyses of Commbroial Fbbtilizbrs Col* 



MANUFACTURER. 


Trade nrniD* or brand. 


LMalit J where 
sample was taken. 


1 

1 


Isaac C. Hendrickflon, 

Jamaica, N. Y, 


Long Island fertil- 
izer. 


Jamaica. 


3061 


Hughes & WfUrinson, 

Rome, N. Y. 


Retriever ammonia- 
ted i>oue. 


Rome. 


8747 


Imperial Fertilizer Ck)., 

New York Oity. 


Imperial ten per cent 
guano. 


Platlands. 


8105 


Imperial Fertilizer Co., 

New York City. 


r^ong Island special 
for potatoes and 
truck* 


Flatlands. 


8104 


International Seed Oo., 

Rochester, N. Y. 


Grain and grass fer- 
tilizer. 


BaldwinsviUe. 


3676 


International Seed C5o., 

Rochester, N. Y. 


Potato and truck 
manure. 


BaldwinsYlUe. 


8677 


Jarecki Chemical Co., 

Sandusky, Ohio. 


C. O. D. phosphate. 


North Java. 


8881 


Jarecki Chemical Co., 

Sandusky, Ohio. 


Grain special. 


South liima. 


8866 


Jarecki Chemical Co., 

Sandu^y, Ohio. 


TiakeEhrie fish guano. 


Perry. 


8860 


Jarecki Chemical Co., 

Sandusky, Ohio. 


Wheat special. 


North Java. 


8882 


Jones FertlMzfng Oo., 

Cincinnati, Ohio. 


Miami Valley phos- 
phate. 


Otto. 


8286 
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LSCTBD IN New York State During 


THE Spring of 1897. 




Ponnda of 
nitroffOB 

in 100 
ponnda of 

fertU. 

isor. 


Ponnda of 
STsiUblo 
ph«5J,h.H. 

100 poanda 

offortil. 

isor. 


Ponnda of 
total 

»•»?' 

100 poanda 

of fertU. 

isor. 


Poanda of 
wator-aola- 
bio potaah 

in 100 
poanda of 

fortU- 

isor. 


Poanda of 
waUr-aoIn- 
bio nitrogon 
in 100 poanda 
offortiliaor. 


Poanda of 
wator-aola- 

blophoa- 
pborio acid 

in 100 
poanda of 

fortilisor. 


Guanuiteed 
Found 


2.47 
1.88 


6 
6.13 




6 
5.72 






8.48 


0.45 




Below guarantee 


0.59 


0.28 




Guaranteed 
Found 

* 


1.85 
1.88 


9 
1 9.31 




4 
4.44 




■ 


13.13 


0.69 


6.42 


Guaranteed 
Found 


8.78 
8.08 


6 
7.32 


8 
9 


3 
3.62 






6.25 


4.59 


Below guarantee 


0.70 




Guaranteed 
Found 


8.71 
3.51 


7 
7.31 




7 
7.62 






8.12 


1.86 


6.95 


G nA'TA.Il'tPeil 


1.65 
1.83 


10 
9.70 


11 
12.66 


2 
2.64 






Found 


0.63 


3.38 


Below guarantee 


0.30 




Guaranteed 
Found 


1.25 
1.66 


8 
9.47 


9 
11.91 


7 
6.68 






1 0.74 


4.13 


B^ow guarantee 


0.32 




Guaranteed 
Found 




14 
15.03 


15 
17.42 












' 


10.25 


Guaranteed 
Found 

Below guarantee 


1.20 
1.78 


9 
10.73 


10 
12.67 


4 
. 3.51* 

0.49 






0.87 


7.79 


Guaranteed 
Found 


1.65 
1.46 


10 
10.62 


11.50 
12.34 


1 
2.37* 






0.55 


4.92 


Guaranteed 
Found 




16 
14.78 


17 
17.37 














9.32 


Below guarantee 


1.22 




Guaranteed 
Found 


2.88 
2.64 


9 

7 




2.60 
8.11 






11.63 


0.89 


1.92 


Below guarantee 


0.24 


2 





* Potash present in form of aalphate. 
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82 Bbpobt of thb Chbmist of thb 

Results of Analyses of Commbboial Fertilizers Col- 



MANDFACTUBBR. 


Trade name or brand. 


Locality wher« 
aample waa taken. 


1 
i 

§ ° 


Joneft Fertilizing Co., 

Cincinnati, Olilo. 


Special tobacco 
grower. 


Otto. 


3285 


F. R. Lalor. 

Dunnville, Out, Oan. 


Maple brand Cana- 
dian hard wood 
ashes. 


Parrlsh. 


8788 


Lazfwretto Guano Co. 

Baltimore, Md. 


Ammoniated bone 
phosphate speclaL 


Norwich. 


8545 


Lazaretto Guano Go. 

Baltimore. Md. 


Bone and potash 
mixture. 


Sherburne. 


8584 


Laaaffetto Guano Go. 

Baltimore, Md. 


Com special fertil- 
izer. 


UnadlUa. 


3652 


Lazaretto Guano Go. 

Baltimore, Md. 


Com and oats spe- 
cial 


Shert>unie. 


3588 


Lazaretto Guano Co. 

Baltimore, Md. 


Corn, oats and grass 
special. 


Norwich. 


3541 


Lazaretto Guano Co. 

Baltimore, Md. 


Dissolved bone phos- 
phate. 


WatOTtown. 


8760 


Lazaretto Guano Go. 

Baltimore, Md. 


E>aton's ammoniated 
bone phosphate. 


Norwich. 


3544 


Lazaretto Guano Go. 

Baltimore, Md. 


Eaton's special pota- 
to manure. 


Norwich. 


8548 


Lazaretto Guano Go. 

Baltimore, Md. 


Extra ammoniated 
bone. 


Amsterdam. 

Oswego. 

Lacona. 


8490 
3699 
8768 
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LKCTJED IN Nbw York State During 


THE Spring op 1897. 




Ponndsof 
nitrogen 

in 100 
poouds ot 

fertil- 

iser. 


Poonds of 
availahle 

100 poonda 

of fertU- 

i«er. 


Poonds of 
total 

100 poonds 

of^rtil- 

ixer. 


Pounds of 
water-solo- 
ble potash 

iuieo 

pounds of 
fsrtU. 
issr. 


1 Pounds of 

Poonds of water-solo- 

water-solo- i blephoe- 

ble nitrogen pboric acid 

in 100 pounds) in 100 

of fertiliser, ponndsof 

1 fertUiser. 


CwVHk m. rntppil 


2.49 
2.94 


9 
19.68 




2 

2.52« 






Found 


24.13 


0.64 


2.28 


(riiAm n fppff 






1 
1.50 


4.50 
5.15 






Found 




0.64 






Oiifl.r&ji 1 6^d 


0.82 
0.92 


8 
8.96 




4 
3.98 






Found 


10.35 


0.61 


6.44 


fv n Ji m Ti t APtfl 




10 
11.34 


11 
12.41 


2 
1.92 






Found 






7.39 


O llSLPATltP^d 


2.06 
1.91 


8 
9.0T 


9 
9.94 


3 
8.23 






Found 


1.06 


6.96 


rriiflmntppd 


1.03 
1.25 


8 
10 


9 
11.32 


8 
2.76 






Found 


0.77 


5.07 


Below guarantee 


0.24 




OnflTfl ntppd 


1.02 
1.19 


8 
9.70 


9 
10.98 


3 
3.12 






Found 


0.72 


6.62 


Guaranteed 
Found 




14 
14.62 












15.94 






10.85 


O nflm n tiAPd) 


2.06 

1.85 

1 


8 
9.26 


9 
10.16 


3 
3.36 






Found 


0.93 


6.53 


Below guarantee 


0.21 




Guaranteed 
Found 


0.82 
0.89 


8 
9.04 


9 
10.50 


4 
4.15 






0.50 


6.61 


Guaranteed 
Found 


0.82 
0.87 


8 
8.87 




4 
4.06 






10.50 


0.51 


6.19 



^Potash present in form of sulphate. 
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84 Bbport of ths Chemist of thb 

Rbsults of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 


Tnde name or braod. 


Loeality wh«re 
■ample was takeo. 


r 


Lazaretto Guano Co. 

Baltimore, Md. 


Fruit and vine fertil- 
izer. 


Amsterdam. 


3489 


Lazaretto Guano CJo. 

BaJtimore, Md. 


Hop and potato spe- 
cial — A brand. 


Norwich. 


3642 


Lazaretto Guano CJo. 

Baltimore, Md. 


N. Y. standard pota- 
to manure. 


Watertown. 


3768 


Lazaretto Guano Co. 

Baltimore, Md. 


Northern com grow- 
er. 


Lorraine. 


3764 


Lazaretto Guano Co. 

Baltimore, Md. 


Oats and buckwheat 
standard. 


UnadlUa. 


3553 


Lazaretto Guano Co. 

Baltimore, Md. 


Potato, grain and 
grass phosphate. 


Sherburne. 


3532 


Lazaretto Guano Co. 

Baltimore, Md. 


Retriever animal 
bone. 


Binghamton. 
Watertown. 


3595 
3771 


LleWg Manufacturing Co. 

Carteret, N. J. 


Fruit and vine. 


Marlborough. 


3205 


Llebig Manufacturing Co. 

Carteret, N. J. 


Peach tree No. 1. 


Marlborough. 


3186 


Liebig Manufacturing Co. 

Cftrteret, N. J. 


Potato and corn. 


Marlborough. 


3185 


Llehlg Manufacturing Co. 

Carteret, N. J. 


Soluble bone and pot- 
ash No. 2. 


Marlborough. 


3203 
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LBCTBD IN New York State During 


THE Spring of 1897. 




Pounds of 
nitrofsen 

in 100 

pounds of 

fertil 

izer. 


Pounds of 
available 

phosphoric 
arid in 

100 pounds 

of fertil- 

iter. 


Pounds of 

total 
phosphoiio 

acid in 
100 pounds 
of fertil- 
izers. 


Pounds of 
water-solu- 
ble potash 

iulOO 
pounds of 

fertil- 

iser. 


Pounds of 
water-solu- 
ble nitroKen 
in 100 pounds 
of fertilizer. 


Pounds of 
water solu- 
ble phes- 
pborio acid 

in 100 

pounds of 

fertilizer. 


Goaraniteed 
Found 


0.82 
0.81 


10 
10.51 


12 
11.31 


8 
7.82 






0.57 


7.75 


Guaranteed 
Found 


0.82 
0.93 


10 
10.72 


11 
11.53 


8 
7. 67 






0.70 


7.40 


Below guarantee 


0.33 




Guaranteed 
Found 


2.47 
2.34 


7 
7.35 




8 
8 






9.44 


1.01 


4.68 


G uaranteed 


0.82 
0.90 


8 
8.56 


9 
10.16 


4 
3.82 






Found 


0.47 


6.17 


Guaranteed 


0.82 
0.81 


8 
8.92 


9 
10.44 


4 
4.11 






Found 


0.50 


6.55 


Guaranteed 
Found 


0.82 
0.96 


8 
9.01 


9 
10.28 


4 
3.93 






0.64 


6.01 


Guaranteed 
Found 


1.65 
2.04 


9 
10.61 




4 
4.19 






13.75 


0.80 


6.62 


Guaranteed 
Found 


1.00 
2 


8 
9.01 




7 
7.45* 






10.05 


0.54 


0.78 


Guaranteed 
Found 


1.60 
1.98 


6 

7.87 




10 
11.22* 






8.52 


0.44 


0.94 

• 


Guaranteed 
Found 


2.75 
2.67 


6 
7.56 


7 
9.12 


6 
6.52 






0.79 


5.07 


Guaranteed 
Found 




12 
12.94 




2 
1.99 








15.14 




8.49 



*Potaah preient la fonn of ralphate. 
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86 Bbport of thb Chbmist of ths 

Results of Analyses of CoMMBfRoiAL Fertilizers Col- 



MANUFACTURER. 


Trade onme or brand. 


Localttj whore 
■ample was taken. 


J 

a 

s 

1 


LleWg Maniifa<!tii3riiig Oo. 

Oarteret, N. J. 


Standard ammoniat- 
ed hone superphos- 
phate. 


Marlborough. 


3201 


Lister's Agd'l Chemical Work^ 
Newark, N. 0. 


Ammonlated dissolv- 
ed bone phosphate. 


SchuylerviUe. 

Cortland. 

BaldwlnsvUle. 


a422 
3631 
3685 


Lieter's Agrl'l Chemdcal Works. 
Newark. N. J. 


Animal bone and pot- 
ash No. 1. 


Glens Falls. 
Parrish. 


3396 
3729 


Lister's Agri'l Chemical Works., 
Newark, N. J. 


Animal bone and pot- 
ash No. 2. 


Homer. 


3643 


Ltetor's Agri'l Chemical Works. 
Newark, N. J. 


Cauliflower and cab- 
bage fertilizer. 


Jamaica. 


3064 


Lister's Agri'l Chemical Works, 
Newark, N. J. 


Celebrated corn ma- 
nure. 


Glens Falls. 


3403 


Lister's Agri'l Chemical Works, 
Newark, N. J. 


Celebrated ground 
bone. 


New Suffolk. 
Troy. 


3127 
3432 


Lister's Agri'l Chemical Works, 
Newark, N. 0. 


Com fertilizer No. 2. 


Orient. 
Glens Falls. 
Lacona. 


3120 
3339 
3762 


liister's Agri'l Chemiical Works, 
Newark, N. J. 


Crescent bone dust 


Southampton. 


3159 


Lister's Agri'l Chemical Works, 
Newark, N. J. 


Harvest queen. 


Amsterdam. 


3487 


Lister's Agri'l Chemical Works, 
Newark, N. J. 


Lawn fertilizer. 


Utica. 


3521 
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LBOTBD IN New York State During 


THE Spring op 1897. 




Pounds of 
nitiojren 

in 100 
pounds of 

fertU- 

iser. 


Ponnds of 

available 

phospborio 

100 ponnds 
of fertil- 
iser. 


Pounds of 

toUl:!!^ 

phosphoric 

add in 
Itt pounds 
•f fertil. 

IMT. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

fertil. 

iser. 


Pounds of 

water-solu. 

ble nitrogen 

in 100 pounds 

of fertiliser. 


Pounds of 

water-solu- 
ble phos. 

phorio add 
in 100 

pounds of 
fertUiser. 


Guaranteed 
Found 


2.25 
2.31 


10 
10.70 




1.50 
1.51* 






11.84 


0.83 




Guaranteed 
Found 


1.81 
1.89 


9 
10.04 


11 
12.64 


1.50 
1.65 






0.90 


8.51 


Guaranteed 
Found 




9 
9.64 


10 
10.26 


5 
4.99 










7.72 


Guaranteed 
Found 




10 

10.56 


11.50 
11.96 


3 
3.10 










6 


Guaranteed 
Found 


8.70 
3.73 


7.50 
8.24 


8.50 
9.14 


7 
7.37 






2.19 


6.33 


Guaranteed 
Found 


3.70 
3.95 


7.50 
7.75 


8.50 
9.42 


7 
7.17 






2.32 


6.58 


Guaranteed 
Found 


2.70 
3.10 




12 
14.05 












2.40 


2.01 


Goaraurteed 
Found 


1.81 
1.81 


9.25 
9.65 


12 
11.83 


4 
4.63 






0.59 


6.60 


Guaranteed 
Found 


2.26 
2.61 




11 
15.11 












0.52 


1.28 


Guaranteed 
Found 


1.24 
1.46 


9.50 
10.36 


11.50 
12.95 


2 
2.08 






0.79 


7.39 


Guaranteed 
Found 


1.65 
1.92 


7 
7.99 


8 
8.24 


8.50 
3. 70* 






1.73 


5.88 



^Potaah pr o se nt in form of lulpbate. 
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88 Bbport of ths Chsmist of ths 

Results of Analyses of Gommbrgial Fertilizers Col- 



HANUFACTURER. 


Trado aame w braod. 


Localitj wh«re 
Minple wai Ukmi. 


1 

a 

a 
1 


Lister's Agrl'l (Aemical Worko, 
Newark, N. J. 


Perfect. 


BaldwinsrUle. 


3683 


Lister's Agri'l Chemical Works, 
Newark, N. J. 


Potato manmre No.l. 


Jamaica. 
Orient 
Glens Falls. 


^065 
S119 
3402 


Lister's Agii'l Chemical Works. 
Newark, N. J. 


Potato maniire No. 2. 


Brant 
Glens Falls 
Parrish. 


3831 
3401 
3727 


Lister's Agri'l Chemical Works, 
Newark, N. J. 


Pore raw bone meal. 


Troy. 


3480 


Lister's Agri'l Chemical Worts, 
Newark, N. J. 


Special potato ma- 
nure. 


Bridgehampton. 
Fort Edward. 
Cortland. 


3145 
8415 
3627 


Lister's Agri'l Chemical Works, 
Newark, N. J. 


Special ten per cent 
manure. 


Southampton. 
Foster's Mea- 
dow. 


3157 
3086 


Lister's Agri'l Chemical Worts, 
Newark, N. J. 


Special wheat fertil- 
izer. 


Rochester. 


3780 


Lister's Agri'l Chemical Worts, 
Newairk, N. J. 


Standard pure bone 
phosphate. 


Troy. 

Bridgehampton. 

Parrish. 


34B1 
8146 
3728 


Lister's Agri'l Chemiical Works. Success. 
Newark, N. J.i 


New Suffolk. 
Fort Edward. 
Lacona. 


8126 
8414 
3761 


Lister's Agri'l Chemical Worts, 
Newark, N. .7. 


U. S. superphosphate. 


Southampton. 
Homer. 


3158 
8642 


Lister's Agri'l Chemical Works, Vegetable compound. 
Newark. N. J. I 

1 


Glens Falls. 


8400 
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LBCTBD IN New York State During 


THE Spring op 1897. 




Pounds of 

pounds of 
fertU- 
iser. 


Pounds of 

available 

phosphorio 

100 pounds 

of fertU. 

iser. 


Pounds of 

total 
phosphoric 

100 pounds 

of fertil- 

iser. 


I'onodtf of 
^atersolu- 
ble potanh 

in 100 
ponndb of 

fertil. 
iser. 


Pounds of 

waier-solu- 

ble nitrogen 

in 100 pounds 

of fertiliser. 


Pounds of 
water-solu- 
ble phos- 
phorio aoid 

in 100 
pounds of 
fertiliser. 


Gnaranteed 
Found 


1.24 
1.44 


9.50 
10.41 


11.50 
11.88 


1.50 
2.26 






0.75 


6.81 


Guaranteed 
Found 


3.70 
3.79 


7.50 
8.52 


9.50 
9.43 


7 
7.12 






2.20 


7 


Guaranteed 
Found 


1.81 
1.97 


9.25 
11.96 


12 
13.45 


4 
4.29 






0.70 


7.77 


Guaranteed 
Found 


3.25 
3.22 




23 
23.27 












0.90 




Guaranteed 
Found 


1.65 
1.80 


8 
9.87 


9 
10.75 


3 

3.69 






0.74 


6.91 


Guaranteed 
Found 


1.85 
1.83 


8.50 
9.99 




10 
9.91* 






12.40 


0.65 


6.79 


Guaranteed 
Found 


1.65 
1.82 


8 
10.84 


9 
12.99 


3 
4.16 






0.64 


9.47 


Guaranteed 
Found 


2.35 
2.51 


1. 

12.23 


12 
14.18 


1.50 
2.05 






1.03 


8.26 


Gnaranteed 
Found 


1.24 
1.50 


9.50 
10.90 


11.50 
12.68 


2 
2.53 






0.71 


7.23 


Guaranteed 
Found 


' 1.32 
1.67 


7 
9.39 


8 
12.73 


2 
2.43* 






0.67 


5.26 


Guaranteed 
Found 


8.70 
8.95 


7.75 
7.45 


8.75 
8.87 


7 
7.28 






2.27 


6.51 


Below guarantee 


0.30 





* Potash Dretent in form of sulphate. 
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90 Report of thd Chbmist of thk 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURRR. 


Trade nune or brand. 


Locality where 
sample was taken. 


i 


Lonergan & liiylngston* 

Aibany, N. Y. 


Meat and bone. 


Albany. 


3446 


LorUlard Ck>., 

Jersey Oty, N. J. 


Improved tobacco 
dust 


Jamaica. 


3062 


W. B. Lowe, 

GeneMo, N. Y. 


Lowe's gpeciaL 


Geneseo. 


3387 


LoweU Fertilizer Co., 

Low^ Mass. 


Animal brand for 
general use. 


Argyle. 


3417 


Ix)well Feirtflizer Co., 

Lowell, Mass. 


Bone fertilizer for 
com and grain. 


Argyle. 

Newark Valley. 
Pulaski. 


3416 
3614 
3722 


LK)well PertUizer CJo., 

Lowell, Mass. 


Cereal. 


Newark Valley. 


3616 


Lowell Fertilizer Co., 

Lowell, Mass. 


Bmpire. 


Fultonville. 
Newark Valley. 
Pulaski. 


3496 
3615 
3721 


Lowell Fertilizer Ck)., 

Lowell, Mass. 


Complete manure for 
vegetables. 


Fonda. 
Pulaski. 


3408 
3720 


Lowell Fertilizer Ck)., 

Lowell, Mass. 


Potato phosphate. 


Oalverton. 


3141 


Frederick Ladlam, 

New York Oit>. 


Cereal 


Troy. 


3484 


Frederick Ludlam, 

New York Oity. 


Dragon's tooth. 


Oalverton. 


3141 
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LEGTBD IN NbW YoRK StATB DuRING THE SPRING OP 1897. 





Pounds of 
nitrogen 

inlSo 
pounds of 

fertU- 

leer. 


Pounds of 
available 

100 pounds 
of fertil- 
iser. 


Pounds of 

total 
phosphoric 

acid in 

100 pounds 

of fertU- 

iser. 


Pounds of 
water-aolu- 
ble potash 

in 100 
pounds of 

ferUl- 

Uer. 


Pounds of 
water- solu- 
ble nitrogen 
ID 100 peuDds 
of fertiliser. 


Pounds of 
water-solu- 
ble phos- 
phoric add 

in 100 
pounds of 
fertiUser. 


Guaranteed 
Found 


4 
3.95 


8 
8.73 


18 

18.78 










1.56 




Guaranteed 
Found 


2.47 

2.e» 






8 
8.89* 






0.26 


0.72 


1.98 


0.26 


Guaranteed 
Found 




10 
10.85 


12 
12.12 


6 
5.03* 










7.59 


Below guarantee 


0.97 




Guaranteed 
Found 


2.46 
2.97 


9 
1 9.07 


10 
10.53 


4 
3.99* 






1.31 


4.16 


Guaranteed 
Found 


1.65 
1.79 


8 
8.50 


9 
10.53 


3 
3.24* 






0.68 


4.38 


Guaranteed 
Found 


0.82 
1.08 


7 
7.20 




1 
0.93 






9.23 


0.44 


2.93 


Guaranteed 
Found 


1.25 
1.51 


7 
7.90 


8 
9.81 


2 
1.96 






0.62 


3.65 


Guaranteed 
Found 


2 
2.07 


8 
11.15 


9 
13.64 


3.50 
3.61 






0.93 


6.62 


Guaranteed 
Found 


2.47 
2.80 


8 
9.68 


9 

11.07 


6 

5. 55* 






1.39 


5.61 


Below guarantee 


0.45 




Guaranteed 
Found 


0.82 
1.09 


8 
9.05 


10 
13.25 


1 
1.37 






0.30 


4.20 


Guaranteed 
Found 


8 
8.67 


7 
8.93 




7 
7.13 






10.54 


1.39 


6.17 



* Potash present in form of sulphate. 
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92 Report of the Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURBR. 


Trade name or brand. 


Locality where 
•ample waa Uken. 


1 

r 


Z. P. Mftglll, 

Troy, N. Y. 


Crematory ashes. 


Troy. 
Fonda. 


3437 
34d5 


Mapes Formula & Peruvian 
Ouano Co., New York City. 


Cabbage and cauli- 
flower manure. 


Littleneck. 


3003 


Mapes Formula & Pi^ruvian 
Guano Co., New York City. 


Cereal brand. 


Newburg. 
Binghamton. 


3179 
3590 


Mapes Formula & Peruvian 
Guano Co., New York Olty. 


Complete manure, 
*-A" brand. 


Littleneck. 
Binghamton. 


3095 
3691 


ATnpes Formula & Peruvian 
Guano Co., New York Olty. 


Complete manure for 
light soils. 


Newburg. 


3180 


Mapes Formula & Peruvian 
Guano Co., New York City. 


Corn manure. 


Littleneck. 


3094 


Mapes Formula & Peruvian 
Guano Co., New York City. 


Economical potato 
manure. 


Orient. | 

Newburg. 

Binghamton. 


3118 
3178 
3592 


Mapes Formula & Peruvian 
Guano Co., New York Olty. 


Grass and grain 
spring top-dressing. 


Newburg. 


3181 


Mnpes Formula & Peruvian 
Guano Co., New York City. 


Potato manure, L. I. 
special. 


Littleneck. 


3096 


Mapes Formula A- Peruvian 
Guano Co., New York Olty. 


Pure ground bone. 


Newburg. 


3177 


Maxson & Starln. 

Cortland, N. Y. 


Cortland Co. special. 


Cortland. 


3G20 
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LKCTBD IN New York 


State 


During 


THE Spring op 1897. 




Pounds of 
nitro^n 

in 100 

pounds of 

fertU- 

iser. 


Pounds of 
nvailable 
phosphoric 

100 ponnds 
of fertil- 
izer. 


Pounds of 

total 
phosphoric 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble potash 

in 100 
ponnds of 

fertil- 

iser. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


Pounds of 
water- solu- 
ble phos- 
phoric acid 

in 100 

pounds of 

fertilizer. 


Guaranteed 
Found 


0.56 
0.82 




3.91 
2.26 


2.15 
1.16 






0.66 


0.45 

1 1 




Below guarantee 


0.99 




Guaranteed 
Found 


4.10 
3.90 


6 
5.47 


8 
7.95 


6 
6.87 






1.85 


2.97 


Below guarantee 


0.53 




Guaranteed 
Found 


1.65 
2.24 


6 
7.60 


8 
9.01 


3 
3.78 






0.41 


5.89 


Guaranteed 
Found 


2.47 
3.17 


10 
10.54 


12 
12.97 


2.50 
3.14 






1.59 


' 7.10 


Guaranteed 
Found 


4.95 
5.29 


6 
7.51 


8 
9.49 


6 
6.90 






1 2.13 


5.52 


Guaranteed 
Found 


2.47 
2.63 


8 
8.77 


10 
10.15 


6 
6.87 






1.42 


7.07 


Guaranteed 
Found 


3.29 
3.41 


4 
5.92 


6 

7.80 


8 
7.84* 






1.63 


2.99 


Guaranteed 
Found 


4.94 
5.24 


5 
6.12 


6 
7.43 


7 
7.77 






3.33 


4.22 


Guaranteed 
Found 


3.29 
3.68 


4 
5.68 


6 
8.94 


7 
7.35* 






1.79 


2.21 


Guaranteed 
Found 


2.88 
3.98 




24 
23.64 












0.30 




Guaranteed 
Found 


2 
1.94 


9 
9.43 




2 
2.36 






11.70 


0.49 


6.06 



*Potaah DrMont in form of sulphate. 
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94 BSPOBT OF THB ChBMIST OF THB 

Ebsdlts of Analyses of Commbbcial Fbrtilizers Col- 



MANUFACXUBE& 


Trade nrnme or brand. 


Looalitj wbere 
sample waa taken. 


1 

i 

1" 

1 


Maxson & Starin. 

Cortland, N. Y, 


Fruit and Tine. 


Cortland. 


3619 


Maxson & Starin, 

Cortland, N. Y. 


Potato and cabbage 
speciaL 


Cortland. 


3622 


Maxson & Starin, 

Cortland, N. Y. 


Vegetable and onion 
special. 


Cortland. 


3621 


Maxson & Starin, 

Cortland, N. Y. 


XXX guano. 


Cortland. 


3&18 


Wm. B. McDowell, 

MIddletown, N. Y. 


Bone dust 


MIddletown. 


3201 


Wm. B. McDowell, 

MIddletown, N. Y. 


Fertilizer. 


MIddletown. 


3200 


Michigan Oarbon Works, 

Detroit, Mich. 


Desiccated bone. 


Fredonia. 


3235 


Michigan Oarbon Works, 

Detroit, Mich. 


Homestead. 


Lacona. 


3239 


Michigan Oarbon Works, 

Detroit, Mich. 


Homestead potato 
grower. 


Evans. 


3275 


Michigan Oarbon Works, 

Detroit, Mich. 


Jarves drill phos- 
phate. 


Evans. 


3274 


Michigan Oarbon Works, 

Detroit, Mich. 


Perfection fruit 
grower. 


Fredonia. 


3234 
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LBCTHa> IN Nbw York Statu During 


THE Spring op 1897. 




Pounds of 

nitrogen 

in 100 

pounds of 

forUl- 

iser. 


Pounds of 

STailable 

pbespboric 

sold in 

100 pounds 

of fertU- 

iser. 


Pounds of 

total 
pbospboric 

aold in 

100 pounds 

of fertU 

iser. 


Pounds of 
water-soln- 
biepotasb 

in 100 
poands of 
fertil- 
iser. 


Pounds of 

water-soln- 

ble nitrbgen 

in 100 poundii 

of fertiliser. 


Pounds of 
water-solu 

blophos- 
pborio sold 

in lot 
pounds of 

fertiliser. 


Guaranteed 
Found 


1.66 
1.61 


7 
7.78 




9 
8.59 






10.03 


0.58 


5.10 


Below guarantee 


0.41 




Guaranteed 
Found 


8.70 
3.88 


8 
8.87 




6 
5.90 






10.79 


1.82 


6.07 


Below guarantee 


0.32 




Guaranteed 
Found 


4.95 
4.23 


8 
9.92 




6 
6.92 






10.03 


2.59 


6.58 


Below guarantee 


0.72 




Guaranteed 
Found 


0.82 
0.91 


8 
8.62 




4 
4.02 






10.25 


0.51 


6.<J6 


Guaranteed 
Found 


8.05 
3.57 


7 
7.16 


16 
14.07 


3.68 
3.47 






1.06 




Below guarantee 


0.21 




Guaranteed 
Found 


5.35 
5.28 


5.58 
5.71 


11.48 
10.73 


8.00 
9.36* 






3.41 




Guaranteed 
Found 


1.25 
1.34 




25 
28.76 












0.45 




Guaranteed 
Found 


1.85 
2.41 


8 
10.02 


8.50 
11.10 


1.50 
1.62 






0.70 


6.44 


Guaranteed 
Found 


1.94 
2.30 


8.50 
8.95 


10 
10.39 


5 
5.31 


1.15 




7.36 


Guaranteed 
Found 


1 
1.24 


8 
9.10 


10 
9.67 


0.75 
1.36 






0.48 


6.17 


Guaranteed 
Found 


0.80 
1.09 


10 
11.31 


11 
13.23 


7 
7.82 






0.20 


2.04 



•Potash present In form of sulphate. 
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96 Report op the Chemist op the 

Results of Analyses op Commercial Fertilizers Col- 



MANUFACTURBB. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Buckwheat special. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



MlLsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Trade Dame w brand. 



Attica special. 



Ballsmltb & Moritz's 
special. 



Buffalo fertilizer. 



Buffalo guano. 



Cyclone pure bone 
meal. 



Dissolved bone. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Dissolved bone and 
potash. 



Erie king. 



Potato, hop and to- 
bacco phosphate. 



LocalUj whara 
sample waa takes. 



Attica. 



Attica. 



Springville. 



Kingston. 
Glovers vllle. 
TuUy. 



3207 
3510 
3663 



West Winfield. 
Fulton. 



3628 



Fredonia. 
Johnstown. 



Gloversville. 



Otto. 

Gloversville. 

BoonvlUe. 



Kingston. 
Fort Edward. 
TuUy. 



Calverton. 
Fort Edward. 
Pulaski. 



i 



3348 



3848 



3316 



3229 
3497 



8611 



3284 
3512 
3786 



3206 
3411 
3654 



3140 
3413 
3723 



Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 



Rathbun's special. 



WellsvlMe. 



3383 
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LBCTBD IN New York State During 


THE Spring of 1897. 




Ponndeof 
nitrogen 

in 100 
ponnde of 
fertil- 
izer. 


Ponndft of ' Ponndn of 
MvaiUble | total 
pboMpboric phospborio 

acid in i acid in 
lOu pounds 100 pounds 
of fertil of fertil- 
izer, izer. 


Pounds of 

watersoln- Ponnde of 

b)e potasb water-teln- 

in 1«0 ble nitrogen 

pounds uf in 100 ponode 

2 fenil- ofleriiiiaer. 

izer. 


Pounds of 
water-sola- 

ble pbos- 
pborio aeid 

in 100 
ponnde of 

fertilizer. 


Guaranteed 


0.^ 
1.04 


8 fi p;n 


4 
4.21 






l'\)und 


7.31 


9.82 


0.64 


5.54 


Below giiarantee 


0.69 




Guaranteed 


1 Rr. 


8 
8.47 


9 
10.13 


4 
3.53 






Found 1 1.77 

j 


0.54 


6.26 


Below guarantee | 


0.47 




Guaranteed 80 


6.64 




1 
0.88 







Found 1 0.92 


9.02 


0.49 


4.53 


Below guaran(t.ee 


0.36 


1 




GuflTanteed 1 i fi^ 


8 
7.80 


9 
9.74 


1.50 
1.35 






Fonnd 


1.76 


0.74 


5.40 


Guaranteed 


0.80 
0.91 


8 
7.72 


9 

9.87 


4 
3.04 






Found 


0.41 


5.09 


Below guarantee 


0.28 


0.96 




GllAlfLn fP<H\ 


2.40 
3.58 




22 
23.34 




1.55 




Fonnd 








Guaranteed 
Found 




11 
11.65 


12.37 
12.39 


•> 












5.94 


Ooaranteed 
Found 




9 
10.22 


11 


I CK 








XI X.VIU 

10.75 ! 1.76 

I 
i 




4.93 


Guaranteed 
Found 


0.80 
0.96 


7 
6.93 


9 ' ** 






8.99 


1.62 


0.50 


4.84 


Below guarantee 


0.38 




Guaranteed 
Found 


2 
1.87 


8 
8.04 


9 
9.68 


4 
4.56 






0.06 


6.21 


Guaranteed 
Found 


0.82 
0.98 


7 
6.73 


9 
9.49 


1 
0.89 


r 




0.69 


4.41 


Below guarantee 


0.27 
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OS Repout of the Chemist of the 

Results of Analyses of Commekc^ial Feutilizeks (\»; 



liAXUFACTOBKK. 


Trade iiaoae or brtnU. 


LoMlity iib«r« 
Mmple wan tiikrn. 


B 
S 

• a 
S 
m 
Si 


Milsooi Rendering and Fertilizer 
Co., Buffalo, N. Y. 


ScovlHe's special. 


Varysburg. 


3371 


Mllsom Rendering and FerUlizer 
Co., Buffalo, N. Y. 


Special bean fertil- 
izer. 


Perry. 
Philadelphia. 


33fir» 
3772 


Mllsotn Rendering and PertiHzei 
Co., Buffalo, N. Y. 


Special potato fertil- 
izer. 


Calverton. 
LangfcM-d. 
GloversvlUe. 


3138 
3339 
3509 


Mllsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


Vegetable bone. 


Sprlngvllle. 
Clinton. 


3315 
3746 


Mllsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


Wheat, oats and bar- 
ley phosphate. 


Fredonia. 
Fort Edward. 
Fulton. 


3228 
3412 
3690 


Mlttenmaler & Sons, 

Rome, N. Y. 


Hop and potato fer- 
tilizer. 


Rome. 


3218 
3749 


Mlttenmaler A Sons, 

Rome, N. Y. 


Pride of America. 


Rome. 
Clinton. 


3217 
3745 


Mlttenmaler & Sons, 

Rome, N. Y. 


Superphosphate. 


Rome. 


3751 


Moller & Co., 

Maspeth, N. Y. 


Champion No. 1. 


Jamaica. 


3090 


National Fertilizer Co., 

Bridgeport, Conn. 


Animonl<ated bone 
phosphate. 


Fonda. 


3491 


Natlonol Fertilizer Co., 

Bridgeport, Conn. 


Chittenden's fish and 
lK>tash. 


Gloversville. 


3501 
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LBCTBD IN New York State During 


THE Spring of 1897. 




Pounds of 

inTot 

pounds of 

fertil. 

laer. 


Pounds of 
ayailahle 

^'iSS'in^' 

100 pounds 

ef fertil. 

iaer. 


Pounds of 

total 
phoaphorio 

too pounda 

offertll- 

iier. 


Ponnda of 
water-aolu- 
hie potaah 

in 100 
pounds of 

fertil. 

iwr. 


Pounda of 

water-aolu- 

hie nitrogen 

in 100 pounds 

offertilfaer. 


Pounds of 
wator-aoln- 

hie phoa- 
phorio acid 

in 100 
pounds of 

fertilizer. 


Cl i^i?s.ntppfl 


1.85 
2.17 


8 
8.30 




4 
4.10 






Found 


9.79 


0.87 


6.16 


Guaranteed 


1 0.82 
1.21 


10 
9.98 


11 
12.13 


4 
4.^2 






FV>und 


0.71 


7.25 


Ouaraittteed 


1.04 
1.72 


8 
7.91 


10 

8.78 


8 
HAH 






Pound 


0.22 


6.17 


Gnantnteed 
Found 


4.12 
4.04 


8 
9.15 




5 
5.33 






9.83 


0.34 


6.57 


Gnairanteed 


1.23 
1.19 


8 
7.92 


9 
9.81 


2 
1.02 






Found 


0.70 


4.8:1 


Below guarantee 


0.38 




Guaranteed 
Found 


1 
0.91 


6 
6.01 




3 
3.47* 






9.87 


0.40 


3.07 


Guaranteed 
Found 


1 
1.03 


6 
6.31 




2 
2.39* 






9.45 


0.39 


2.79 


Guaranteed 
Found 


2 
1.20 


8 
6.45 




4 
3.91 






10.24 


0.43 


2.75 


Below guarantee 


0.80 


1.55 




Guaranteed 
Found 


3.30 
3.24 


6 
7.03 




6 
7.26* 






9.76 


2.07 


2.43 


Guaranteed 
Found 


1.65 
1.99 


8 
7.99 


10 
12.69 


2 

2. 68* 






0.25 


3.45 


Guaranteed 
Found 


2.50 
2.39 




8 
8.17 


3 
4.08 






5.72 


0.^ 


1.84 



*Potaih present in form of aulphate. 
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100 Report of the Chemist of the 

Results of Analysejs op Commbjrcial Feirtilizbrs Col- 



manufacturek. 


TrE'leJiiame oi brand. 


Locality wbeio 
•ample was uken. 


1 
.1 


National Fertilizer Go,, 

Bridgeport, Conn. 


Chittenden's kalnlt 


Foster's Mea- 
dow. 


3088 


National Fertilizer Co., 

Bridgeport, Conn. 


Chittenden's potato 
phosphate. 


Springfield. 

Gloversville. 

Mattltuck. 


8086 
3502 
8136 


National Fertilizer Co., 

Bridgeport, Conn. 


Chittenden's root fer- 
tilizer. 


Springfield. 


3070 


National Fertilizer Co., 

Bridgeport, Conn. 


Universal. 


Utica. 


3522 


National Fertilizer Co., 

Bridgeport, Conn. 


Fish and potash. 


Mattltuck. 


3137 


National Fertilizer Co., 

Bridgeport, Conn. 


Market garden fertil- 
izer. 


Springfield. 


3084 


Newburgh Rendering Co., 

Newburgli, N. J. 


Pure meat and bone. 


Newburgh. 


3202 


New York Fertilizer & Chemical 
Co., Roselle, N. Jl 


Cabbage, potato and 
vegetable manure. 


Flatlands. 


ai02 


New York Fertilizer & Chemical 
Co., Roselle, N. J. 


Standard potato and 
vegetable manure. 


Flatlands. 


3103 


Niagara Fertilizer Co., 

Buffalo, N. Y. 


Grain and grass 
grower. 


SprlngvlUe. 
Sherburne. 
WilUamstown. 


3S13 
3629 
3700 


Niagara Fertilizer Co., 

Buffalo, N. Y. 


Ground bone meaJ. 


Springvllle. 


3312 
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LEOTBD IN New York State During the Spring of 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 

fenil. 

iser. 


Pounds of 
available 
pbospboric 

acid in 

100 pounds 

of fertU- 

iser. 


Pounds of 

total 
phospborio 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble potasb 

in 100 
ponnds of 
fertil- 
izer. 


Pounds of 
water solu- 
ble nitrogen 
in 10« pounds 
of fertilizer. 


Pounds of 
water-solu- 
ble phos- 
pberio acid 

in lot 
pounds 
fertiliser. 


Guaranteed 
Ii\>aiid 








12 
12.15 
















Ouaraateed 
Found 


2 
3.46 


6 
9.53 


8 
10.26 


8 
8.93* 






2.33 


5.99 


Guaranteed 
Found 


3.30 
3.26 


8 
8.08 


10 
10.02 


6 
7.06 






1.36 


6.11 


Guaranteed 
Found 

Below guarantee 


0.82 
1.14 


9 
12.75 




1 
0.80 






13.82 


0.57 


0.62 


Guaranteed 
Found 


3 
2.37 




6 
8.44 


4 
3.80 








0.31 




Below guarantee 


0.63 




Guaranteed 
Found 


2.50 
3.51 


7 
8.47 


9 
10.87 


6 
6.24 






1.78 


5.79 


Guaranteed 
Found 


4 
5.68 




20 
15.79 




1.27 










Below guarantee 


4.21 




Guaranteed 
Found 


4.10 
5.46 


6 
4.69 




8 
11.36 . 






5.78 


0.90 


2.33 


Below guarantee 


1.31 




Guaranteed 
Found 


3.28 
4.18 


5 
4.73 


6.30 


10 
12.58 






0.61 


3.24 


Below guarantee 


0.27 




Guaranteed 
Found 


0.82 
1.04 


7 
7.68 


8 
8.35 


1.08 
1.25 






0.11 


4.44 


Guaranteed 
Found 


2 
1.82 




25 
30.54 












6.10 





*PotMh Dreaent in form of sulphate. 
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102 Rkport of the Chemist of the 

Results of Analyses of Commercial Feutilizbbs Col- 



HANL'PACTnRBK. 


Trade name or brand. 


Locality where 
sample waa taken. 


a 



r 

1 


Niagara Fertilizer Oo., 

Buffalo, N. Y. 


Queen ('ity phos- 
phate. 


Springville. 


3314 


Niagara Fertilizer Oo., 

Buffalo, N. Y. 


Potato, hop and to- 
bacco phosphate. 


Sprlngville. 
CobleskiU. 


3311 
3577 


Niagara Fertilizer Oo., 

Buffalo, N. Y. 


'IViuuiph. 


Ellicottvllle. 


3305 


Niagara Fertilizer Oo., 

Buffalo, N. Y. 


Wheat and corn pro- 
ducer. 


Elllcottvllle. 

CobleskiU. 

Willlamstown. 


3306 
3578 
3579 


Northwestern Fertilizer Oo., 

Obicago, IlL 


Acidulated bone and 
iwtash. 


Jamestown. 


3226 


Nortliwestern Fertilizer Co., 

Chicago, III. 


Challenge corn grow- 
er. 


Jamestown. 


3227 


Oalcfield Fertilizer Co., 

Buffalo, N. Y. 


(Golden sheaf. 


.Tamestown. 


3^3 


Oakfleld Perrtlizer Co., 

Buffalo, N. Y. 


Great value. 


Fredonia* 


3236 


OaJcfield Fertilizer Co., 

Buffalo, N. Y. 


High farming. 


Fredonia, 


3237 


Oalcfleld Fertilizer Co., 

Buffalo, N. Y. 


Potato and toba-cco. 


Jamestown. 


3225 


Oakfleld Fertilizer Co., 

Buffalo. N. Y. 


Pure ground bone. 


Fredonia. 


3238 
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LBCTED IN New York 


State During 


THE Spring of 1897. 




Pounds of 

nitroxen 

in 100 

pounds of 

fertiU 

iter. 


Pounds of 
aTailable 

100 pounds 

of fertil- 

iser 


Pounds of 

total 
ph«j,b,rie 

100 pounds 

of fertU- 

iser. 


Pounds of 
water-solu- 
ble potasb 

in 100 
pounds of 

fertil. 

iser. 


Pounds of 
water solu- 
ble nitrofcen 
in 100 pounds 
of fertUiser. 


Pounds of 
water-solu- 
ble phos- 
pborio arid 

in 100 
pounds of 
ferUlixer. 


Guaranteed 
Pound 




11 
11.74 












12.24 






4.97 


Guaranteed 
Found 


1.64 
1.74 


8 
10.34 


9 
11.1)7 


2.70 
3 






0.21 


7.57 


Guaranteed 
Found 


2.47 
2.61 


8 
7.86 


9 
11.04 


2.16 
2.54 






0.84 


5.43 


Guaranteed 
Found 


1.23 
1.48 


8 
8.07 




11. u^ 


2.16 
2.54 






0.78 


5.45 


Guaranteed 
Found 


0.82 
0.99 


10 
10.97 




1.50 
1.52* 






14.6.% 


0.75 


8.12 


Guaranteed 
Found 


2.06 
2.63 


8 
7.60 


12 
12.08 


0.54 
0.03 






1.07 


4.71 


Below guarantee 


0.40 




Guaranteed 
Found 


1.23 
1.32 


7 
i 7.09 




1.89 
2.10 






7.03 


o.ot 


4.51 


Guaranteed 
Found 


0.82 
1.08 


6 
6.74 


7.49 


1.08 
1.27 






. 0.02 


3.29 


Guarantteed 
Found 


1.85 
1.87 


8 
7.W 



8.92 


2.43 
2.24 






0.17 


5.10 


Guaranteed 
Found 


2.47 
2.77 


6 
5.11 




4.32 
4.36* 






6.91 


0.12 


2.W 


Below guarantee 


0.89 




Guaranteed 
Found 


2.88 
3.37 




25 
23.73 












1.03 


1 


Below guarantee 


1.27 





* Potasb oretent in form of sulphate. 
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104 Report op the Chemist op the 

Results op Analyses of Commercial Fertilizers Col- 



manufacturer. 


Trade nan.e <»r brand. 


Locality where 
sample was taken. 


a 

a 

r 

i 


Oakfleld Fertilizer Co., 

Buflfalo, N. Y. 


Standard. 


Jamestown. 


3224 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Complete buckwheat 
rertillzer. 


Oneonta. 


3565 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Complete corn ma- 
nure. 


Oneonta. 


36^ 


Oii+^onta Feitliztr & Chemical 
Co., Oneonta, N. Y. 


Complete manure for 
general use. 


Oneonta. | 


)560 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Complete manure for 
vegetables. 


Oneonta. 


3569 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Complete potato ma- 
nure. 


Oneonta. 


3561 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Corn fertilizer. 


Unadllla. 


3555 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Ivconomical manure. 


Unadilla. 


3554 


Oneonta Fertilizer & Chemical 
Co., Oneonta. N. Y. 


Hop phosphate. 


Oneonta. 


3568 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Kainit. 


Oneonta. 


3504 


Oneonta Fertilizer & Chemical 
Co., Oneonta, N. Y. 


Potato fertilizer. 


Oneonta. 


3557 
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LBCTBD IN New York State During 


THE Spring of 1897. 




Pounds of 
nitroren 
in 100 
pounds of 
fertil- 
iser. 


Pounds of 
available 
pboepborio 

100 peunds 
ot fertil- 
iser. 


Pounds of 

toUl 
pbospborio 

acid in 
IM pounds 
of fertil- 
iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

fertil- 
iser. 


Pounds of 
water-solu- 
ble nitrof^en 
in 100 peunds 
of fertilizer. 


Pounds of 
water-tola- 

blepbos- 
pboric acid 

in 100 
pounds of 

fertiliser. 


Guaranteed 
Foand 


2.47 
2.63 


10 
10.10 




1.62 
1.89 






11.60 


0.16 


6.81 


Guaranteed 
Found 


1.65 
1.50 


5 
5.13 


6 
6.21 


1 
1.44 






0.85 


1.49 


Guaranteed 
Found 


3.70 
3.70 


7 
7.35 


9 
8.04 


6 
6.39 






1.41 


3.83 


Gairanteed 
Found 

Below guarantee 


3.30 
3.08 

0.22 


8 
8.71 


10 
9.06 


4 
4.20 






0.46 


5.31 


Guaranteed 
Found 


5 
4.60 


6 
6.89 


8 
7.74 


6 
6.22 






0.82 


4.72 


Below guarantee 


0.40 




Guaramteed 
Found 


3.70 
4.02 


7.50 
8.19 


8 
9.65 


7 
6.99* 






2.20 


4.11 


Guaranteed 
Found 


2.50 
2.45 


6 
6.83 


7 

7.68 


8 
4.96 






0.28 


2.71 


Guaranteed 
Found 


1.65 
1.69 


- ■ 

5 
6.03 








7.31 


4.88 


0.46 


2.05 


Guaranteed 
Found 


1.65 
1.75 


9 
9.06 


9 
10.31 


4 
4.10* 






0.78 


4.34 


Guaranteed 
Found 








12 
14.58 
















Guaranteed 
Found 


1.85 
1.73 


6 
6.03 


7.31 


5 

4.88* 






0.88 


1.91 



* Potash present In form of sulphate. 
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106 RrPORT of the CHEftilST OP THB 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTORKR. 


Trade name n braad. 


Locality where 
■ample wai taken. 




Oneanta Fertilizer & Glieinioal 
Co., Oneonta, N. Y. 


Standard superphos- 
phate. 


Oneonta. 


3650 


Oneonta Fertilizer & Ohemicel 
Co., Oneonta, N. Y. 


Superphosphate suc- 
cess. 


Oneimta. 


3658 


Pax?iflc Guano Co., 

Boston, Mass. 


A No. 1 phosphate. 


Oneida. 

Sherburne. 

Cooperstown. 


3216 
3636 
3672 


Pacific Guano Co., 

Boston, Mass. 


C. A. D. special. 


South Lima. 


3369 


Pacific Guano Co., 

Boston, Mass. 


Dissolved bone phos- 
phate. 


Oneida. 
Amsterdam. 


3214 
3486 


Pacific Guano Oo., 

Boston, Mass. 


Dissolved bone and 
potash. 


Springville. 
Cooperstown. 


3819 
3673 


Pacific Guano Co., 

Boston, Mass. 

1 


Nobsque firuano. 


Oneida. 

Schuylervllle. 

Baldwlnsville. 


31213 
3421 
3678 


Pacific Guano Co., 

Boston, Mass. 


Potato, tobacco and 
liop fertilizer. 


Oneiila. 
Sherburne. 


3216 
3536 


Pacific Guano Co., 

Boston, Mass. 


Soluble Pacific gu- 
ano. 


Springvflle. 

Amsterdam. 

Baldwinsvllle. 


3320 
3486 
3682 


Packers' Union Fertilizer Co., 

New Yorlf City. 


Gardener's complete 
manure. 


Southold. 


3126 


Packers* Union Fertilizer Co., 

New York City. 


Potato manure. 


Orient. 


3(117 
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LECTBD IN New YonK State During 


THE Spring of 1897. 




Pound* of 
nitrogen 

in 100 
pound* of 

fortil. 

IMT. 


Pound* of 
•TaiUblo 

'»{?" 

100 pounn* 

of^irtU- 

iior. 


Pound* of 
total 

100 pound* 
of fortil- 
isor. 


Pound* of 
w»tor-*olu. 
ble potMb 

in 100 
poand* of 

una- 

isor. 


Ponudoof 

wnior *olu- 

bio nitrogen 

in 100 pound* 

of fertiliser. 


Pound* of 
water-solU' 

blepbo* 
pboriosoid 

in 100 
pound* of 
7ertlllser. 


Guaranteed 
Foond 


1 1.05 
1.88 


7 
7.50 


8 
8.58 


3 
3.30 






0.91 


2.75 


Ouaranteed 
Found 


1 
1.02 


8 
7.98 


10 
8.99 


2.50 
2.64 






I 0.65 


2.47 




1.03 
1.29 


7 
9.04 


8 
10.75 


1.50 
2.14 






Goaranteed 
Found 


0.56 


4.81 


Guaranteed 
Found 


0.82 
1.94 


7 
8.69 




15 
15.19 






10.24 


0.80 


5.64 


Guaranteed 
Found 




13 
15.52 


14 
16.07 














11.30 


Guaranteed 
Found 




10 
11.49 


11 
13.17 


2 
2.16 










7.88 




1.15 
1.18 


8 
8.48 


9 
10.65 


2 
2.03 






Guaranteed 
Found 


0.37 


3.30 




2.06 
2.59 


8 
7.99 


9 
11.08 


3 
3.16 






Guaranteed 
Found 


0.94 


3.02 




2.(^ 
2.33 


8 
9.36 


10 
11.. 36 


1.50 
2.02 






Guaranteed 
Found 


0.83 

• 


2.59 




2.47 
2.79 


8 
9.04 


10 
10.35 


10 
8.31 






Guaranteed 
Found 


1.62 


4.(H 


Below guarantee 


1.69 






2.06 
2.46 


8 
8.85 


9 
10.22 


6 
7.37 






Guaranteed 
Found 


2.05 


5.81 
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108 Report of the Chbmist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 


Trade name or brand. 


Loom! It J where 
sample was taken. 


1 


Packers' Union Fertilizer Ck)., 
New York Oit> 


UniyersaL 


Southold. 


S124 


Patapsco Guano Co., 

Balflmore, Md, 


Grain and tobacco. 


BaldwinsYiUe. 


8681 


A. Peterson, 

Penfield, N. Y. 


Farmers* benefit. 


Penfield. 


3791 


A. Peterson, 

IVnfleld, N. Y. 


Penfield standard. 


Penfield. 


3790 


Moro Phillips Chemical Co., 

SprlngvlUe, N. Y. 


Springville fertUlzer. 


Springyllle. 


3310 


B. J. Pine, 

Eaat WiUlston, N. Y. 


Star raw bone super- 
phosphate. 


Bast WUUston. 

• 


3097 


Powers, Glbbs & Co., 

Wilmington, N. C. 


Ammoniated guano. 


Mohawk. 


3517 


Powers, Glbbs & Co., 

WUmln^on, N. C. 


Seabird ammoniated 
guano. 


Mohawk. 


3516 


Powers, G4bbs & Co., 

WUinington, N. C. 


Special small grain 
guano. 


Saratoga. 


3891 


Powers, Glbbs & Co., 

Wilmington, N. C. 


Truck farmer's spe- 
cial guano. 


Troy. 


3438 


Preston Fertilizer Co., 

Brooklyn, N. Y. 


Ammoniated bone 
superphosphate. 


Poughkeepsie. 


3166 



Digitized byCjiOOQlC 



New York Agricultural Experiment Station. 



109 



legted in New York State During the Spring of 1897. 





Ponnds of 
nitrogen 

in 100 
pounds of 
of fartil- 

iser. 


Ponnds of 
available 
phosphoric 

acid in 

100 pounds 

of fertil. 

iser. 


Paunds of 

toUl 
pbospbario 

acid in 
100 ponnds 
of fertil. 

iser. 


Ponnds of 
wetter-solu- 
ble potash 

in 100 
paunds af 
fertil- 
iser. 


Pounds of 
wster-soln- 
ble nitrogen 
in 100 pounds 
of fertiliser. 


Pounds of 
water-solu- 
ble phos- 
phoric acid 

in 100 

peunds of 

fertiliser. 


Guaranteed 
Found 


0.82 
2.50 


8 
8.64 


9 

10.09 


5 
6.12 






1.61 


6.20 


Guaramteed 
Pound 


1.66 
2.68 


8 
9.01 




2 
3.01 






9.81 


2.24 


6.07 


Guaranteed 
Found 


1.26 
2.01 


6 
8.51 




2 
2.37 






12.62 


0.67 


3.47 


Guaranteed 
Found 


2.26 
2.85 


8 
8.13 




4 
6.62 






13.16 


1.17 


2.98 


Guaranteed 
Pound 


1 
1.23 


9 

8.76 




2.50 
2.86 






11.39 


0.57 


5.64 


Below guarantee 


0.24 




Guaranteed 
Found 


2.47 
3.21 


6 
6.81 


8 
8.47 


7 
7.35* 






1.39 


2.87 


Guaranteed 
Pound 


0.82 
1.32 


8 
10.31 




3 
2.66 






11.65 


0.21 


7.27 


Below guarantee 


0.34 




Guaranteed 
Found 


1.60 
1.46 


8 
10.62 




2.50 
2.82 






12.10 


0.61 


7.62 


Guaranteed 
Found 


0.82 
1.31 


8 
8.34 




2 
1.99 






9.69 


0.33 


1.72 


Guaranteed 
Found 


3.30 
6.03 


8 
10.41 




5 
5.66 






11.86 


3.22 


7.68 


Guaranteed 
Found 


2.50 
2.69 


9 
8.63 




2 
1.94 






16.62 


2.08 


4.18 


Below guarantee 


0.37 







* Potash present in form of sulphate. 
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110 Rbport of the Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 


Trade nftme n brand. 


Locality when 
aainple waa takan. 


1 


Preston Fertilizer Ck)., 

Brooklyn, X. 1. 


Blood and bone. 


Poughkeepsle. 


SITO 


Preston Fertilizer Co., 

Brooklyn, X. Y. 


Cabbage and cauli- 
flower. 


Jamaica. 


9070 


Preston Fertilizer Co., 

Brooklyn, X. Y 


Onion fertilizer. 


Florida. 


9107 


Preston Fertilizer Co., 

Brooklyn, X. Y. 


Pioneer. 


Poughkeepsle. 


3il60 


Preston Fertilizer Co., 

Brooklyn, X. Y. 


Potato fertilizer. 


Jamaica. 


3077 


Preston Fertilizer Co., 

Brooklyn, X. Y. 


Potato, hop and 
onion. 


Poughkeepsle. 


ai67 


Preston Fertilizer Co., 

Brooklyn, X. Y. 


Pure ground bone. 


Glens Falls. 


d4<M 


Preston Fertilizer Co., 

Brooklyn. X. Y. 


Soluble bone and 
potash. 


Baldwinsville. 


3879 


Preston Fertilizer Co., 

Brooklyn. X. Y. 


Special potato ma- 
nure. 


Oneida. 


3212 


Pres^ton Fertilizer Co., 

Brooklyn, X. Y. 


Ten per cent special. 


Jamaica. 


3088 


Preston Fertilizer Co., 

Brooklyn, X. Y. 


XXV brand. 


Poughkeepsle. 


3166 
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LECTED IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 

in 100 
ponnds of 

fertil. 

tear. 


Ponnds of 
sTsilsble 

100 ponnds 

of Krtil- 

iMr. 


Ponnds of 

tOtftl 

100 ponnds 

of ftrill- 

Iser. 


Ponnds of 
wster-soln- 
blepotnsh 

in 100 
ponnds of 
fertil- 
iser. 


Pounds of 
wster-soln- 
ble nitrogen 
in 100 ponnds 
offertUiser. 


Ponnds of 
wsier-soln- 

ble phos- 
phoric seid 

in 100 
ponnds of 

fertiliMr. 


Guarante<^ 
Found 


4.10 
3.73 




18 
18.51 












1.20 




Below guarantee 


0.37 




Guaranteed 
Found 


3.25 
2.92 


5 
9.17 




7 
5.93* 






13.10 


1.84 


4.52 


Below guarantee 


0.33 


1.07 




Guaranteed 
Found 


3.50 
3.40 


7 
8.48 




6 
5.50* 






13.88 


2.14 


3.91 


Below guarantee 


0.50 


• 


Guaranteed 
Found 


1.50 
1.60 


10 
9.61 




1.75 
1.57* 






13.80 


0.69 


5.15 


Below guarantee 


0.39 




Guaranteed 
Found 


3.25 
2.79 


8 
9.48 




7 

6. 03* 






12.79 


1.73 


4.82 


Below guarantee 


0.46 


0.07 




Guaranteed 
Found 


2.47 
2.95 


6 
5.61 




6 
6.02 






10.73 


1.24 


1.37 


Below guarantee 


0.39 




Guaranteed 
Found 


3.70 
3.94 




20.50 

20.86 


■ 










1.20 




Guaranteed 
Found 




10 
11.82 


11 
12.81 


1.50 
1.79 










7.76 


Guaranteed 
Found 


2.50 
2.79 


5 

5.06 


T 

8.58 


5 
. 5.07 






1.22 


1.11 


Guaranteed 
Found 


8.20 
5.95 


6 
8.31 




4 
4.13 






9.41 


3.28 


5.33 


Below guarantee 


2.25 




Guaranteed 
Found 


1 
1.03 


8 
8.96 




1 
1.95 






10.15 


0.36 


5 



* Potash nresent in form of sulphate. 
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112 Report of the Chemist of the 

Results of Analyses of Commeuoial Fertilizers Col- 



manufacturer. 


Trftde OMue or brand. 


Looalitj where 
MODple wat Uken. 


•J 

1 

1" 


Quinnipiac Co., 

New York Oity. 


Ammoniated dissoly- 
ed bone. 


Varysburg. 
Fruit VaUey. 


3376 
3706 


Qiiiunlpiac Co., 

New York Oity. 


Climax. 


Varysburg. 
Schuylerville. 
Newark VaUey. 


3875 
3418 
3617 


Quiuiiiplac Co., 

•New York City. 


Corn and grain ma- 
nure. 


Southampton. 


3152 


Quiunipiac Co., 

New York City. 


Dissolved bone and 
potash. 


Schuylerville. 


3420 


Quinnipiac Co., 

New York City. 


Market garden ma- 
nure. 


Foster's Mea- 
dow. 
Fruit Valley. 


3087 
3704 


(Quinnipiac Co., 

New York City. 


Mohawk. 


Varysburg. 
Fruit VaUey. 


3877 
3707 


Oiiinnipiac Co., 

New York Oity. 


Potato manure. 


Southold. 


3121 


Quinnipiac Co., 

New York City. 


Potato phosphate. 


Varysburg. 
Schuylerville. 
Fruit VaUey. 


3378 
3419 
3706 


Quinnipiac Co., 

New York City. 


Special formula. 


Bayside. 


3002 


(>ninnipiac Co., 

New York Oity. 


Special potato. 


Webster station. 


3743 


Quinnipiac Co., 

New York Oity. 


Uncas bone meal. 


North OolUns. 


8886 
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LECTED IN New York State During the Spring of 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 

fertil- 

izer. 


Pounds of 
available 
phosphoric 

aoid in 
100 pounds 
of fertil- 
izer. 


Pounds of 

total 
phosphoric 

aoid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water- solu- 
ble potash 

in 100 
pound t of 
fertil- 
izer. 


Pounds of 
water solu- 
ble nitrogen 
in 190 pounds 
of fertilizer. 


Pounds of 

water-solu- 
ble phos- 

phone aoid 
in 1«0 

pounds of 
fertilizer. 


Guaranteed 
Found 


1.64 
2.02 


9 

8.97 


10 
12.19 

• 


2 
2.07 






0.76 


8.66 


Guaranteed 
Found 


1.03 
1.15 


8 
8.47 


9 
11.72 


2 
2.95 






0.46 


2.01 


Guaranteed 
Found 


1.23 
1.30 


8 
9.29 


9 
11.04 


2 
2.12 






0.65 


4.02 


Guaranteed 
Found 




10 
11.87 


11 
15.42 


2 

1.97* 






1 




5.39 


Guaranteed 
Found 


3.30 
3.25 


8 
7.87 


9 
11.03 


7 
7.10 






1 


3.75 


Guaranteed 
Found 


0.82 
1.29 


7 
8.34 


8 
10.24 


1 
1.53 






0.76 


4.18 


Guaranteed 
Found 


2.47 
2.62 


6 
5.62 


7 
9.17 


5 
6.19 






0.77 


1.51 


Below guarantee 


0.38 




Guaranteed 
Found 


2.06 
2.10 


8 
9.10 


9 
13.40 


3 
3.14 






0.42 


2.73 


Guaranteed 
Found 


3.70 
3.71 


8 
8.21 




8 
8.39 






9.41 


2.11 


. 4.83 


Guaranteed 
Found 


1.23 
1.47 


6 
6.53 


f 


5 
4.91 






8.26 


0.80 


4.06 


Guaranteed 
Found 


1.65 
2.20 




13.50 
16.06 












0.78 


0.31 



* Potash present In form of sulphate. 

8 
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114 Report of thb Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



mahufactubkb. 


Trad* ntiD* or brand. 


LoMlitj whan 
Miopia WM takaa. 


1^ 


Read Fertilizer Go., 

New rork City. 


Add phosphate. 


Syracuse. 


3066 


Read Fertilizer Co., 

New York Olty. 


Bone meal. 


CiMTtland. 




3623 


Reed Fertilizer Co., 

New York City. 


Bone and potash. 


Syracuse. 


3670 


Read Fertilizer Co., 

New York City. 


Dissolved bone phos- 
phate. 


Syracuse. 


3668 


Read Fertilizer Co., 

New York City. 


Farmer's friend. 


Florida. 

aarksvllle. 

Cortland. 


3195 
3450 
3625 


Reed Fertilizer Co., 

New York City. 


Fish, bone and pot- 
ash. 


Syracuse. 


36M 


Read Fertilizer Co., 

New York City. 


High grade farmer's 
friend. 


Unadllla. 
Syracuse. 


3551 
3661 


Read Fertilizer Co., 

New York City. 


High grade farmer's 
friend for Long Is- 
land. 


Mattltuck. 


3130 


Read FfertlUzer Co., 

New York City. 


L»eader gnono. 


ClarksTlUe. 
Syracuse. 


3462 
3062 


Reed Fertilizer Co., 

New York City. 


N. Y. State super- 
phosphate. 


Syracuse. 


3668 


Read FertlBzer Co., 

New York City. 


Original alkaline 
bone. 


Syracuse. 


3671 
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LBOTBD IN New York iStatb During the Spring of 1897. 





Poondsof 

poondsof 
fertU- 
laor. 


Poondsof 
STailablo 

100 pounds 

of fertU- 

izer. 


Poondsof 
total 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
iser. 


Pounds of 
water-soln- 
blo nitrofon 
in 100 pounds 
offerfiliser. 


Pounds of 

water-solu- 
ble pbos. 

pborioaoid 
in iOO 

pounds of 
fertiliser. 


Guaranteed 
Found 




12 
12.67 


13 
15.24 








■ 


• 




10.71 


Guaranteed 
Found 


2 
3 




24 
25.10 












0.97 




Guaranteed 
Found 




8 
7.90 




4 I 
4.44 








9.23 




4.69 


Guaranteed 
Found 




10 
10.94 


12 
14.42 














6.30 


Guaranteed 
Found 


2 
2.22 


9 
9.47 


10 
10.78 


2 
2.27 






0.56 


6.77 


Guaranteed 
Found 


2.47 
2.66 


4 
4.64 


6 
6.64 


4 
4.36 






0.62 


2.59 


Guaranteed 
Found 


3.20 
3.36 


6 
6.30 




10 
10.48 






7.17 


1.28 


3.74 


Guaranteed 
Found 


3.30 
3.67 


7 
6.82 




7 
7.27 






9.31 


0.24 


4.07 


Guaranteed 
Found 


0.82 
1.14 


7 
7.46 


8 
8.56 


2 
2.49 






0.26 


4.86 


Guaranteed 
Found 


1.22 
1.40 


9 
9.44 


10 
10.78 


2 
2.26 






0.33 


6.69 


Guaranteed 
Found 




10 
9.96 


11 
11.49 


3 
3.16 








6.43 
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116 Report of thb Chemist op the 

Results op Analyses op Commbboial Fertilizers CJol- 



MANUFACTURER. 


Trade name or brand. 


Locality where 
aample waa taken. 


J 


Read Fertlfiser Co., 

New York Olty. 


i 

Potato manure. 


Syracuse 


9667 


Read Fertilizer Oo., 

New York Olty. 


Practical potato spe- 
cial 


Oortland. 


a626 


R«ad FertUlzer Co., 

New York Olty. 


Prime wheat and rye. 


Syracuse^ 


d665 


Read Fertilizer Oo., 

New York Olty. 


Pure ground bone. 


Olarksvllle. 


3468 


Read Fertilizer Co., 

iNew York Olty. 


Standard. 


Florida. 

ClarksviUe. 

Oortland. 


3196 
3461 
3624 


Read Fertilizer Co,, 

New York aty. 


Vegetable and ylne. 


Syracuse. 


3660 


John S. Reese & Oo., 

Baltimore, Md. 


Ohallenge crop grow- 
er. 


Owego. 


8806 


John S. Reese & Oa, 

Baltlmore, Md. 


Oolumbla "A." 


Owego. 


8601 


John S. Reese & Oo., 

Baltimore, Md. 


Orown phosphate 
and potafih. 


Fort Edward. 
Owego. 


3408 
3606 


John S. Reese & Oa, 

Baltimore, Md. 


Dissolved phosphate. 


Owego. 


3607 


John S. Reese & Oo., 

Baltimore, Md. 


Elm phosphate. 


Lra Grange^ 


3864 
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LBGTSD IN NbW YoRK StATU DuRING 


THE Spring op 1897. 




Pounds of 

nitrogen 

in 100 

pounds of 

fertil- 

izer. 


Pounds of 
aTAilablo 
phosphoric 

acid in 

10« pounds 

of fertil. 

iser. 


Poundn of 

toUl 
phosphoric 

aoid in 

100 pounds 

of fertU- 

ieer. 


Pounds of 
water-solu- 
ble potMh 

inltO 
pounds of 
fertil- 
izer. 


Pounds of 
water-solu- 
ble nitrogon 
in 100 pounds 
of fertiliser. 


Pounds of 
water-solu- 
ble phos- 
phorio aoid 

in 100 

pounds of 

fertilizer. 


fl no mn ttfkAi) 


2.47 
2.42 


7 
6.85 


8 
7.58 


10 
10.09 






Foimd 


0.88 


5.74 


Guaranteed 
Found 


0.82 
1.23 


4 
4.50 




8 
8.31 






6.24 


0.33 


2.19 


Guaranteed 
Found 


l.W 
1.91 


8 
8.27 




4 
4.41 






9.72 


0.81 


6.44 


Guaranteed 
Found 


2.50 
3.16 




22 
25.79 












0.63 




Guaranteed 
Found 


0.82 
1.04 


6 
8.83 


9 
9.76 


4 . 
4.10 






0.28 


5.82 


Guaranteed 
Found 


i.e* 

1.94 


6 
6.65 




8 
8.04 






7.96 


0.52 


4.79 


Guaranteed 
Found 


0.82 
0.91 


8 
10.79 




2 
2.54 






12.13 


0.49 




Guaranteed 
Found 


3.29 
8.21 


7 
8 




9.50 
9.28 






9.51 


1.59 


5.54 


Below guarantee 


0.22 




Guaranteed 
Found 




12 
13.28 




2 

1.65 








14.46 




3.59 


Below guarantee 


0.35 




Guaranteed 
Found 




14 
15.91 












16.88 




7.83 


Guaranteed 
Found 




14 
14.97 












10.21 






10.60 
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118 Bkpobt of the Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANDFACXU&BB. 


Tnd«Bftai«orbnui4. 


Looality whMd 
Mflnple WM tok«B. 


1 

gM 


John S. Reese & Co., 

Baltimore, Md. 


Pilgrim fertilizer. 


Fort EMward. 
Owego. 


3410 
3604 


Johu S. Reese & Co., 

Baltlm(tfe, Md. 


Potato phosphate. 


Owego. 


8a08 


John S. Reese & Co., 

Baltimore, Md. 


Potato special. 


Fort Bdward. 
Owego. 


3409 

dooe 


Jas. li. Reynolds Co., 

Mount Vernon, N. Y. 


Bone. 


Mount Vernon. 


3104 


Jas. L. Reynolds Co., 

Mount Vernon, N. Y. 


CiMnplete fertilizer. 


Mount Vernon. 


3165 


Riverside Aeid Worits, 

Warren, Pa. 


Grape and fruit spe- 
cial. 


Silver Greek. 


3266 


Riverside Aeid Works, 

Warren, Po. 


Hiarvest moon No. 1. 


Silver Creek. 


3257 


Riverside Acdd Works, 

Warren, Pa. 


Hmrvest moon No. 2. 


Silver Creek. 


^264 


Riverside Acid Works, 

Warren, Pa. 


Rich acre. 


Silver Creek. 


3256 


Rochester Fertilizer Works, 

Rochester, N. Y. 


Blood and bone gua- 
no. 


Rochester. 


^584 


Rochester Fertilizer Works, 

Rochester, N. Y. 


Genesee guano. 


Rochester. 


3585 
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LECTBD IN New York State During 


THE Spring of 1897. 




Poaodsof 

pounds of 
fortU- 
isor. 


Pounds of 
STsilsble 

100 poonds 
of fertil- 
iser. 


Poonds of 

totsl 
phojghjr.. 

100 pounds 
of fertil- 
iser. 


Pounds of 
wster-soln- 
blo potssh 

in 100 

pounds of 

fertil- 

iser. 


Pounds of 
water solu- 
ble nitrogen 
Id 100 pounds 
of ferUUser. 


Pounds of 
water-solu- 
ble pbos- 
phorio soid 

in IGO 
pounds of 
fertiliser. 


Guaranteed 
Found 


1.23 
1.35 


6.50 
8.57 


7.50 
10.17 


3 
2.87 






0.45 


2.13 


Guaranteed 
Found 


2.0G 
2.75 


8.50 
6.89 




6 
7.37* 






8.55 


1 


4.03 


Below guarantee 


1.61 




Guaranteed 
Found 


2.88 
2.70 


6.50 
8.14 




7.50 
8.18 






8.81 


• 1.20 




Guaranteed 
Found 


3 
4.04 




12 
17.94 












1.24 


0.20 


Guaranteed 
Found 


3.26 
3.24 


3.50 
6 




8 
7.99 






12.97 


1.68 




Guaranteed 
Found 


0.82 
1.19 


9 
9.10 


10 
12.97 


5.50 
3.96* 






0.06 


6.89 


Below guarantee 


1.54 




Guaranteed 
Found 


2.10 
1.76 


7 
8.67 


8.75 
8.67 


1.10 
1.48* 






0.01 


6.53 


Below guarantee 


0.34 




Guaranteed 
Found 


2.10 
1.72 


7 
8.12 


7.75 
12.08 


1.10 
1.21* 






0.08 


8.08 


Below guarantee 


0.38 




Guaranteed 
Found 


2.50 
2.16 


8 
9.32 


8.75 
9.93 


1.2.5 
1.61* 


, 


, 


0.03 


6.33 


Below guarantee 


0.34 




Guaranteed 
Found 


0.82 
0.75 


8 
8.76 




1.62 
2.69* 






10.26 


... .... 

0.09 


4.42 


Guaranteed 
Found 


1.65 
1.67 


8 
9.68 




3.25 
3.98* 






11.70 


0.10 


5.29 



* Potash present in form of sulphate. 
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120 Bdport of thb Chemist of thb 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 


Trade name or brand. 


Locality \rher« 
sample wa« taken. 


1 

r 

3 


Rocheflter Fertilizer Works, 

Rochester, N. Y. 


Potato manure. 


Rochester. 


3687 


Rochester Fertilizer Works, 

Rochester, N. Y. 


Vegetable phosphate. 


Rochester. 


3586 


Lucien Sanderson, 

New Haven, Oonn. 


Early cabbage fertil- 
izer. 


Jamaica. 


3068 


Lucien Sanderson, 

New Haven, Conn. 


Formula " A." 


Jamaica. 


3069 


Geo. Schaal, 

Birie, Pa. 


Erie City corn and 
potato. 


Westfield. 


3Q59 


Greo. Schaal, 

Erie, Pa. 


Special grape. 


Westfield. 


3260 


Scheid & Fechter, 

E)ast Buffalo, N. Y. 


£}ast star. 


Morton's Cor- 
ners. 


3321 


Sharpless & Carpenter, 

Philadelphia, Pa. 


Gilt-edged potato ma- 
nure. 


Queens. 


3101 


M. L. Shoemaker & Co., 

Philadelphia, Pa. 


Bone meal. 


Southampton. 


3151 


M. L. Shoemaker & Co., 

Philadelphia, Pa. 


Superphosphate for 
potatoes. 


Southampton. 


3149 


W. H. Stamp, 

Warsaw, N. Y. 


Farmer's pride. 


Warsaw. 


3368 
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LEOTBD IN New York State During the Spring of 1897. 





Pounds of 
nitrogen 

in 100 
ponuds of 
fertil- 
izer. 


Ponads of 

ttTailable 

phoephorlc 

acid in 
100 poands 
of fertil- 
izer. 


Poands of 
total 

phospberic 
acid in 

160 poaods 

of fertil- 
izer. 


4 Pounds of 
water-solu- 
ble potash 

in 100 

poands of 

fertil 

izer. 


Poands of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


Ponnds of 
water-solu- 
ble phos- 
phoric acid 

iu 100 
poands of 
fertilizer. 


Guaranteed 
Found 


2.87 
2.66 


8 
8.37 




5.40 
4.33* 






11.31 


0.20 


4.78 


Below guarantee 


0.21 


1.07 




Criiarjin tppd 


0.41 
0.48 


8 
8.43 




8 
7.60* 






Found 


9.78 


0.10 


4.18 


Below guarantee 


0.40 




(t 11 RrA.n t Apd 


4 
3.84 


5 

5.04 


8 
8.68 


5 
6.42 






Found 


2.50 


1.63 


Guaranteed 
Found 


3.30 
3.35 


7 
6.59 


10 
to. 22 


6 
6.96 






1.90 


2.16 


Below guarantee 


0.41 




Guaranteed 
Found 


2.47 
2.17 


9 
7.01 


10.38 


4 
4.02 






0.40 


2.94 


Below guarantee 


0.30 


1.99 




CvIlArATltPP/l I 1 fif^ 




9 

8.S(i 


19 
10.68 






Found 


1.52 


6.35 


0.31 


2.41 


Below guarantee 


8.32 




fxiiarflnteed 


4.89 
4.97 


6.85 
4.64 


12.45 
9.33 


1.13 
0.95 






Found 


1.63 




Below guarantee 


2.21 




Guaranteed 
Found 


2.47 
2.62 


7 
7.03 




6 

6.06 






10.13 


0.49 


2.88 


Guaranteed 
Found 


4.10 
5.28 




20 
22.54 












1.19 




G naranteed 


2.47 
2.49 


8 
11.30 


11 
13.19 


6 
7.23 






Found 


1.66 


7.35 


Guaranteed 
Found 


0.80 
1.11 


8 
9.44 


-- 


2 
2.15 






10.30 


0.58 


0.29 



* Potash present in form of lulphate. 
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122 RicrouT of thr Chemist or thr 

Results of Analyses of Commercial Fertilizers Col 



MANaFACTURBR. 


Tndr name or brand. 


Locality wbcr« 
siiii|>le was Uken. 


1 

8 

s 
s o 


W. H. Stamp, 

Warsaw, N. Y. 


Wheat special. 


Warsaw. 


3369 


Standard Fertilizer Co., 

Boston, Mass. 


"A" brand. 


An^rola. 

Voorheesville. 

Mexico. 


3278 
3455 
3716 


Standard Fertilizer Co., 

Boston, Mass. 


Ammoniated dissolv- 
ed bone. 


Mexico. 


3714 


Standard Fertilizer Co., 

Boston, Mass. 


Complete manure. 


Brldgehampton. 

Canajoharie. 

Canastota. 


3144 
3614 
3740 


Standard Fertilizer Co., 

Boston, Mass. 


Dissolved bone phos- 
phate. 


Voorheesville. 


3454 


Standard Fertilizer Co., 

Boston, Mass. 


Empire State. 


Bridgehampton. 
Canastota. 


3143 
3739 


Standard Fertilizer Co., 

Boston, Mass. 


(luano. 


Mattltuck. 

Chester. 

Schoharie. 


3133 
3192 
3680 


Standard Fertilizer Co., 

Boston, Mass. 


Potato and tobacco 
fertilizer. 


Fonda. 
Mexico. 


3494 
3717 


Standard Fertilizer Co., 

Boston, Mass. 


Standard fertHlzer. 


Albany. 

Johnstown. 

Canastota. 


3449 
3499 
3741 


H. Stappenbeck, 

Utica, N. Y. 


Bone meal. 


Utica. 


3619 


H. Stappenbeck, 

Utica, N. Y. 


Home trade bone su- 
perphosphate. 


Utica. 

Madison Center. 


3618 
3744 



Digitized byCjiOOQlC 



New York Aorioultural Experiment Station. 



123 



LBOTBD IN New York Statb During 


THE Spring op 1897. 




Poondaof 
nitnMfon 

inlSo 
poandaof 

foriU- 

iser. 


Ponnda of 
araiUblo 

100 ponnda 

of fortil- 

isor. 


Ponnda of 

total 
phoaphoric 

acid in 

100 pooDda 

of fortil- 

isor. 


;Poands of 
water-aolu- 
blopotaah 

in 100 
ponnda of 

fortil- 

isor. 


Pounds of 
watersoln- 
bio Ditrogon 
in lOOponuds 
offenilisor. 


Pounds of 
watoraolu- 

blophoa. 
phono aoid 

in 100 
pouDda of 

fortUiser. 


Onftrftntppfi 


0.80 
1.05 


- 
10 
11 




4 
3.63 






Found 


11. &4 


0.55 


0.81 


Below guarantee 


0.37 




G uarainteed 


0.82 
1.03 


7 
8.24 


9 
9.69 


1 
1.30 






Found 


0.25 


5.65 


6iiA.r&Jiteed 


1.65 
2.23 


9 
8.50 


10 
10.44 


2 
2.73 






Found 


0.49 


6.79 


Below guarantee 


0.50 




Guaranteed 
Found 


1 

3.30 1 8 
3.28 1 8.71 

1 

1 


9 
10.69 


7 

6.05 






1.34 


4.85 


Guaranteed 
Found 




10 
11.07 


12 
12.46 














8.49 


Guaranteed 
Found 


0.82 
1.67 


4 
7.18 




8 
7.22 






9.31 


0.98 


3.17 


Below guarantee 


0.78 




Guaranteed 
Found 


1.03 
1.28 


8 
8.68 


10 
11.36 


2 
2.10 






0.64 


4.08 


Guaranteed 
Found 


2 
2.10 


8 
8.40 


9 
10.16 


3 
3.39 






0.30 


5.61 


Guaranteed 
Found 


2 

2.82 


8 
9.09 


10 
10.50 


2 
2.41 






2.17 


3.75 


Guaranteed 
Found 


3.30 
3.44 




19 
23.40 












2.10 


0.40 


Guaranteed 
Found 


2.05 
2.20 


10 
10.94 


-- 


2 
2.82 






11.95 


0.98 


7.96 
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MANUFACTURER. 


Trade name or brand. 


Locality where 
BAmple wuB takeo. 


i 

a 

a 

r 
1 


H. Stappenbeck, 

UUca, N. Y. 


Hop, fruit and veg- 
etable special. 


Utica. 


3620 


Swift & Co., 

Chicago, 111. 


Bone tankage and 
potash. 


Cuba. 


3293 


Swift & Co., 

Chicago, 111. 


No. 1 ground tank- 
age. 


Carthage. 


8788 


Swift & Co., 

Chicago, 111. 


Pure bone and pot- 
ash. 


Cuba. 
Oneonta. 


3292 
3569 


Swift & Co., 

Chicago, 111. 


Pure bone tankage. 


FranklinvUle. 


3296 


Swift & Co., 

Chicago, lU. 


Pure ground steam- 
ed bone. 


Oneonta. 
Carthage. 


8570 
3782 


Swift & Co., 

Chicago, 111. 


Pure raw bone meal. 


Fredonia. 
Oneonta. 
Carthage. 


3233 
3568 
3784 


I. P. Thomas & Son, 

' Philadelphia, P*. 


Improved superphos- 
phate. 


Colosse. 


3719 


I. P. Thomas & Son, 1 Normal bone phos- 
Philadelphia, Pa.| phate. 

t 


Greenbush. 


3444 


I. P. Thomas & Son, 

Philadelplila, Pa. 


S. C. phosphate. 


Colosse. 


3718 


E. D. ToUes, Animal bone. 
Attica, N. Y. 

1 


Attica. 


8358 
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Pounda of 
nitrogen 

inlO« 
pounds of 
fertil- 
izer. 


Pounds of 
available 
pbosphoric 

acid in 

100 pounds 

of fertll. 

izer. 


Pounda of 

total 
phosphoric 

acid in 

100 pounda 

of fertU- 

izer. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounda 
of fertilizer. 


Pounds of 
water-solu- 
ble pbos- 
phorio acid 

in 100 
pounds ol 
fertilizer. 


Guaranteed 
Found 


2.05 
2.08 


9 
10.37 




6 
9.13* 






12.02 


0.98 


2. GO 


Guaranteed 
Found 


5 
4.36 




16.75 
16.74 


3 

4.22* 






8.36 


0.56 




Below guarantee 


0.64 


1 

! 




Guaranteed 
Found 


7.40 
7.»4 


1 

1 6 

1 9.40 

! 

1 










0.55 


0.47 


Guaranteed 
Found 


2 
2.52 




24.50 
25.49 


3 
3.07 






7.88 


0.40 




Guaranteed 
Pound 


5 
5.31 


1 17 

1 18.33 

1 

1 










0.59 




Guaranteed 
Found 


3.25 
3.16 


[ 


23.75 
27.04 












0.31 




Guaranteed 
Found 


3.25 
4.13 




23 
24.30 












0.38 




Guaranteed 
Found 


0.82 
0.80 


10 
10.70 


12 
12.48 


1 
1.52 






0.38 


7.97 


Guaranteed 
Found 


1 
0.92 


8.50 
8.49 


9.50 
10.30 


1.50 
1.71 






0.11 


4.52 


Guaranteed 
Pound 




13 
15.08 


15 
16.80 














10.90 


Guaranteed 
Pound 


1.85 

2.06 


9 

9.70 


13.50 
13. 3^^ 


4 
4.43 






0.79 


6.97 



* Potash present in form of sulphate. 
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Results of Analyses of Comiiehcial Fetrtilizbrs Col- 



manufactuker. 


Trade Dana or brand. 


Localitj wbara 
aamplo waa takan. 


.1 


B. D. Tolles, 

Attica, N. Y. 


Barn^'ard manure. 


Attica, 3356 


B. D. Toiles, 

Attica, N. Y. 


Dissolved bone phos- 
phate. 


Attica. 


3354 


B. D. Toiles, 

Attica, N. Y. 


Guano. 


Attica. 


3357 


B. D. ToUes, 

Attica, N. Y. 


Potato manure. 


Attica. 


- 
3366 


B. TuthiU & Co., 

Promised Land, N. Y. 


UlverheadTown club 
fertilizer. 


Riverhead. 


312B 


B. Tuthill & Co., 

Promised Land, N. Y. 


Southold Town club 
fertHlzer. 


Southold. 


3122 


B. Tiithill & Co., 

Promised Land, N. Y. 


Special potato fertil- 
izer. 


Bast WiUiston. 


3008 


B. TuthiU & Co., 

Promised Land, N. Y. 


W. & L. B. Young 
fertilizer. 


Riverhead. 


3.130 


TygertAllen Fertilizer Co., 

Philadelphia, Pa. 


Cabbage manure. 


Flatbush. 


3106 


TygertAllen Fertilizer Co., 

Philadelphia, Pa. 


Dissolved S.C. phos- 
phate. 


Southold. 


3123 


Tygert-Allen Fertilizer Co., 

Philadelphia, Pa. 


Potato manurt?. 


Flatbush. 
Bridgehampton. 


3107 
3148 
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Pounds of 
nitrogen 

in too 
ponnds of 

iertil 

iser. 


Pounds of 
STsiUble 
ubosbborie 

sold in 

100 pounds 

of KrtU- 

is«r. 


Pounds of 

lotal 
phospboiic 

acia in 
luo pounds 
of fertil- 
iser. 


Pounds of 
wstereolu- 
ble potsMh 

in too 
ponnds of 

fortil- 

ixer. 


Pounds of 
wftter-soln- 
ble uitroieen 
in 100 ponnds 
of fertiliser. 


Pounds of 
wster-solu- 
ble pbos. 
pboric aoid 

in 100 
pounds of 
fertiliser. 


Guaraiitet»d 
Fouud 


0.82 


1 

1 

8 1 

8.75 10.41 


1 




4.00 


0.59 


6.54 


Guaranteed 
Fouud 




15.88 












ir,.;{7 






11.60 


(vuarauteed 
Fouud 


1.85 
1 1.87 


9 
1 9.54 




4 
4.31 






10.80 


0.96 


6.84 


Guaranteed 
Found 


2.47 
2.25 


7 
8.03 




8 
6.89 






9.22 


0.83 


5.44 


Below guarantee 


0.22 


1.11 




Guaranteed 
Found. 


4 
3.72 


8 
8.28 




10 
9.78 






9.75 


1.65 


6.03 


Below guarantee 


0.28 


0.22 




Guaranteed 
Found 


4 
3.99 


8 
8.15 




10 
10.43 






10 


1.21 


5.51 


Guaranteed 
Found 


4 
4.26 


8 
7.57 




10 
9.23 






9.70 


1.10 


5.48 


Below guarantee 


0.43 


0.77 




Guaranteed 
Found 


3.30 
2.97 


8 
7.84 




10 
11.08 






10.02 


0.57 


5.63 


Below guarantee 


0.33 




a n Arantppil 


3.30 
3.63 


7 
7.64 


9 
9.30 


5 
6.67 






Found 


2.48 


5.89 


Guaranteed 
Found 




12 
15.43 


13 
16.75 














12.05 


Guaraufteed 
Found 


3.30 
3.34 


6 
6.98 


9 
8.61 


9 
8.95 






2.47 


5.45 
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F. G. Underwood, 

Oneida, N. Y. 


Special pea fertilizer. 


Oneida. 


3211 


F. G. Underwood, 

Oneida, N. Y. 


UndenN'ood fertilizer. Oneida. 

1 

1 


3210 


M. E. Wheeler & Co., 

Rutland, Vt. 


1 

Corn fertilizer. Dunliirk. 
Phoenix. 

Caughdenoy. 

1 


3270 
3e93 
3736 


M. E. Wheeler & Co., \ 
Rutland, Vt. 


• 

Electrical dissolved PranklinvIUe. 
bone. Tully. 


32d7 
3G60 


M. E. Wheeler & Co., 

Rutland, Vt. 


Fruit fertilizer. 


West Winfield. 


3528 


M. E. Wheeler & Co., 

Rutland, Vt, 


Grass and oats. 


Dunkirk. 


3260 
3659 


M. E. Wheeler & Co., 

Rutland, Vt. 


High grade Orleans 
Co. bean manure. 


Franklinville. 


3296 


M. E. Wheeler & Co., 

Rutland, Vt. 


Potato manure. 


Varysburg. 
West Winfield. 
Phoenix. 


3374 
3528 
3694 


M. E. Wheeler & Co., 

Rutland, Vt. 


Superior rye and 
oats fertilizer. 


Johnstown. 


3600 


M. E. Wheeler & Co., 

Rutland, Vt. 


Royal wheat grower. 


Varysburg. 
West Winfield. 


3373 
3527 


Wilkinson & Co., 

Buffalo, N. Y. 


Economical bone fer- 
tilizer. 


Cornwall. 


3187 
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LBCTBD IN New York State During the Spring of 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 

feniL 

iser. 


Pound 4 
available 
phosphoric 

acid in 
100 pounds 
of fertil- 
izer. 


Poonda of 

total m 

phosphoric 

100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble putash 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 
water solu- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


Pouods of 
%ater- solu- 
ble pboa- 
pborio acid 

in 100 
pounds of 
fertilizer. 


Guaranteed 
Foond 

Below guarantee 


1 
2.07 


7 
6.72 

0.28 




8.50 
10.43 






10.44 


1.03 


3.12 


Guaranteed 
Found 


2.60 
2.78 


7 
6.97 




7 
8.83 






10.41 


1.39 


3.19 


Guaranteed 
Found 


1.64 
1.95 


8 
8.94 


9 
10.83 


2 
2.46 






0.67 


6.16 


Guaranteed 
Found 




13 
15.79 


15 
16.66 














7.55 


Guaranteed 
Found 




10 
11.07 


12 
11.61 


8 
8.59 








' 


7.84 


Guaranteed 
Found 




11 
13.22 


12 
13.67 


2 
2.26 








- 


6.06 


Guaranteed 
Found 


0.82 
1.03 


8 . 
8.96 




4 
4.23 






9.88 


0.62 


7.29 


Guaranteed 
Found 


2.05 
2.56 


8 
8 


9 
10.81 


3.25 
3.66 






0.77 


5.47 


Guaranteed 
Found 


0.82 


8 
9.16 


9 
10.85 


2 
2 






0.32 


5.64 


Guaranteed 
Found 


0.82 

i.oa 


8 
8.67 


9 
9.64 


2 
2.42 


0.79 




6.41 


Guaranteed 
Found 


1.28 
1.48 


7 
6.82 


a 

9.64 


3 
3.70 






0.72 


4.69 
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Bbsults of Analyseq of Gommbboial Fertilizers Col- 



• 
MANUFACTURER. 


Trftde name or brand. 


Locality where 
sample was taken 


1 

s 

1 


Winiams & Clark Fertilizer Co. 
New York Citj. 


Acorn acid phos- 
phate. 


Brant 

New Scotland. 


3329 
3469 


Williams & Clark Fertilizer Co. 
New York City. 


Ammoniated bone 
superphosphate. 


White Plains. 
Kingston. 


3161 
8208 


WllMamB & Clark Fertilizer Co., 
New York Cit> 


Ammoniated dissolv- 
ed bone. 


Amsterdam. 
Williamstown. 


3483 
3756 


WiUiams & Clark Fertilizer Co. 
New York City. 


Ammoniated bone 
phosphate. 


West Winfleld. 


3525 


WiUiamB & Clark FerUlizer Co. 
New York City. 


Carteret bone meal. 


Amsterdam. 


3482 


Williams & Clark Fertilizer Co.. 
New York City. 


Carteret bone meal 
with potash. 


Saratoga. 


3800 


WlIMams & Clark FertiUzer Co., 
New York City 


Dissolved bone and 
potash. 


Brant. 
Attica. 
Williamstown. 


3328 
3359 
3755 


WIlHams & Clark Fertilizer Co.. 
New York City. 


(Jood grower potato 
phosphate. 


New Scotland. 
Lycoming. 


3460 
3708 


TV^llliains & Clark Fertilizer Co. 
New York City. 


High grade special 


White Plains. 
CobleskilL 


8162 
3579 


^Williams & Clark Fertilizer Co. 

New York City. 


Potato, hop and to- 
bacco manure. 


Sidney. 


3549 


^^iniams & Clark Fertilizer Co., 
New York City. 


Prolific crop pro- 
ducer. 


Brant 

New Scotland. 


8327 
3461 
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iser. |o^^-*" 


Pounds of 

total 
pbosphoric 

acid in 

100 pounds 

of fertil. 

iser. 


PooPds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
iser. 


Pounds of 
water solu- 
ble nitrogen 
in 100 pounds 
of fertiliser. 


Ponnds of 
water-solu- 
ble phos- 
phorfo acid 

in 100 
pounds of 
fertiliser. 


Giiftr&iite6d 




13 

14.84 


14 
15.95 








Foand 








11.43 


Gnarajiteed 


2.60 
2.64 


9 

8.87 


10 
11.77 


2 
2.19 






Found 


1.16 


4.83 


OiiAJs.iiteed 


1.64 
1.81 


8 
10.86 


9 
13.41 


2 
2.01 






Found 


0.b2 


3.({9 


Guamnteed 
Found 


1.64 
2.82 


8 
8.99 


9 
11.86 


2 
2.15 






1.41 


4.1:5 


Guaranteed 
Found 


1.66 
1.91 




14 
12.28 








1 




0.30 


2.84 


Guaranteed 
Found 


1.66 
2.19 




11 
12.63 


3 
3.14 


0.32 




4.16 


0.80 


Guaranteed 
Found 




10 
11.22 


14 
15.38 


2 

2.12 










8.02 


Guaranteed 
Found 


1.23* 
1.60 


6 
6.78 


7 
8.62 


6 
6.31 






0.76 


3.70 


Guaranteed 
Found 


8.71 
3.61 


7 
8.20 


8 
10.78 


7 
6.90 






1.69 


3.83 


Guaranteed 
Ey)und 


2.06 
2.48 


8 
8.27 


9 
12.43 


3 
3.07 






0.90 


3.12 


Guaranteed 
Found 


0.82 
1.06 


6 
8.34 


7 
10.11 


1 
1.24 






0.61 


3.88 
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Results of Analysbs of Commbroial Fbrtilizbrs Col- 



MANUFACTURER. 


Tnide name or brand. 


LooAlity where 
MiDplewas taken. 


1 

1 

CO 


WiUlams & Clark Fertiliser Go., 
New York City. 


Pure bone meal. 


Amsterdam. 


3481 


Williams & Clark Fertilizer Ca, 
New York City. 


Royal bone phos- 
phate. 


Otto. 

Amsterdam. 

Williamstown. 


8287 
3480 
8757 


Williams & Lander, 

Ardsley, N. Y. 


[Not given.] 


Ardsley. 


3163 


William Woolett, 

GloversvUle, N. Y. 


Bone and meat 


GloversvUle. 


3513 


Z^l Guano Co., 

Baltimore, Md. 


Ammoniated bone 
superphosphate. 


SolsvlUe. 


8547 


Zell Onano Co., 

Baltimore, Md. 


'alvert guano. 


Johnsonburg. 


3380 


Zell Guano Co., 

Baltimore, Md. 


Dilman Bros, special 


Geneva. 


38^ 


Zell Guano Co., 

Baltimore, Md. 


Dissolved bone phos- 
phate. 


East Rush. 


8341 


Zell Guano Co., 

Baltimore, Md. 


Electric phosphate. 

" 1 


Johnsonburg. 


8879 


Zell Guano Co., 

Baltimore, Md. 


High grade cabbage 
manure. 


Geneva. 


8844 


Zell Guano Co., 

Baltimore, Md. 


High grade celery 


Geneva. 


8843 
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Pouiids of 
nitrogen 

in 100 
pounds of 

ferUl- 

iser. 


Pounds of 

avaiUble 

phosphoric 

scid in 

100 pounds 

of fertil- 

izer. 


Pounds of 
total 

100 pounds 
of fertil- 
iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pomnds of 
fertil- 
izer. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertiliser. 


Pounds of 
water-selu- 

ble phos- 
phoric scld 
in 100 

pounds of 

fertiliser. 


Guaranteed 
Found 


2.47 
2.78 




20 
20.63 












0.41 


0.86 


Guaranteed 
Found 


1.26 
1.29 


7 

8.05 


8 
11.84 


2 

1.86 






0.43 


1.64 


Guaranteed 
Found 














2.38 


2.14 


3.66 


0.26 


1.16 




Guaranteed 
Found 


4.30 
2.18 




13.30 
9.89 












1.26 


1.55 


B^ow guarantee 


2.12 


3.41 






1.60 
1.61 


8 
9.89 


10 
12.64 


2 

2.22 






Guaranteed 
Found 


0.63 


6.03 


Guaranteed 
Found 


0.60 
0.92 


9 
10.68 


11 
12.37 


1.50 
1.56 






0.29 


7.94 


Guaranteed 
Found 


2.45 
2.65 


7 
7.84 


8 
8.85 


15 
13.50 






2 


6.42 


Below guarantee 


1.50 




Guaranteed 
Found 




14 
15.21 


15 
16.66 














12.47 


Guaranteed 
Found 




10 
9.80 


12 
14.94 


2 
2.38 










1.22 




4.10 
4.20 




6 
6.43 


8 
9.49 


6 
6.30 






Guaranteed 
Found 


2.12 


8.42 




3.25 
8.49 


5 
6.67 


7 
9.63 


9 
9.19 


1.96 




Guaranteed 
Found 


2.87 
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Results of Analyses op Commerglal Fertilizers Col- 



MANUFACTURER. 


Trmde name or brand. 


Locality where 
■ample wm takeo. 


i 

a 

•n 


Zell Guano Co., 

Bcatimore, Md. 


High grade potato 
manure. 


Perry Center. 


3363 


Zell Guano Oo., 

Baltimore. Md. 


Special compound for 
potatoes and veg- 
etables. 


SolsviUe. 


3648 


Zell Guano Oo., 

Baltimore, Md. 


Special high grade 
potato and cab- 
bage manure. 


East Rush. 


3340 


Zell Guano Co., 

Baltimore, Md. 

1 


Spring meadow spe- 
cial. 


Oswego. 


3613 
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LECTBD IN New York State During the Spring op 1897. 





Pounds of 
nitrogen 

in lUO 
pounds of 

fertil- 
iser. 


Pounds of 

arailable 

phosphoric 

acid iQ 
lOf pounds 
of fertil- 
izer. 


Pounds of 

toUl 
phosphoric 

acid in 
100 poands 
of fertil- 
izer. 


Pounds of 
water solu- 
ble potash 

in 100 
pounds of 

fertil- 

izer. 


Pounds of 
water-solu- 
ble nitrogen 
in lot ponoda 
of fertilizer. 


Pounds of 

water-solu- 
ble pbos- 

pboric acid 
in 100 

poands of 
fertilise!. 


OnflTanteed 


3.25 
2.60 


6 
6.81 


8 
9.94 


8 
9.86 






Found ^ 


0.69 


2.98 


Below guarantee 


0.65 




Guaranteed 
Found 


2.45 

2.48 


8 
10.87 


10 
11.86 


4 
4.49 






1.71 


8.91 


Guaranteed 
Found 


2.45 
2.63 


7 
7.48 


9 
10.40 


8 
7.84 






1.43 


2.94 


Guaranteed 
Found 


2.45 
2.64 


7 
8 


9 
11.60 


8 
7.90 






1.53 


3.49 
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II. REPORT OF ANALYSES OF COMMERCIAL 
FERTILIZERS FOR THE FALL OF 1897.* 



L. L. VAJS SLYKE. 



SUMMARY. 



(1) Samples collected. During the fall of 1897, the Station 
collected 270 samples of commercial fertilizers, representing 248 
different brands. Of these different brands 172 were complete 
fertilizers; of the others, 38 contained phosphoric acid and pot- 
ash without nitrogen; 7 contained nitrogen and phosphoric acid 
without potash; 28 contained phosphoric acid alone; and 2 con- 
tained potash salts only. 

(2) Nitrogen. The 172 brands of complete fertilizers contained 
nitrogen varying in amounts from 0.58 to 4.89 per cent and 
averaging 1.69 per cent. The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed amount 
by 0.16 per cent, the guaranteed average being 1.53 per cent and 
the average found being 1.69 per cent 

In 144 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the guaranteed amount, the excess 
varying from 0.01 to 0.93 per cent and averaging 0.22 per cent. 

In 28 brands, the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.01 to 0.96 per cent and averaging 
0.21 per cent. In 25 cases, the deficiency was less than 0.5 per 
cent. 

The amount of water-soluble nitrogen varied from 0.01 to 3.81 
per cent and averaged 0.58 per cent. 

(3) Available phosphoric add. The 172 brands of complete 
fertilizers contained available phosphoric acid varying in amount 
from 3.81 to 12.78 per cent and averaging 9.22 per cent. The 

* Reprint of Bulletin No. IM. 
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average amount of available phosphoric acid found by the Sta- 
tion analysis exceeded the average guaranteed amount by 0.70 
per cent, the guaranteed average being 8.52 per cent and the 
average found being 9.22 per cent. 

In 136 brands of complete fertilizers, the amount of available 
phosphoric acid found was above the amount guaranteed, the 
excess varying from 0.02 to 3.85 per cent and averaging 1.01 
per cent 

In 36 brands^ the available phosphoric add was below the 
guaranteed amount, the deficiency varying from 0.01 to 1.86 per 
cent and averaging 0.40 per cent. In 26 cases the deficiency was 
below 0.5 per cent. 

The amount of water-soluble phosphoric acid varied from 0.65 
to 9.08 per cent and averaged 5.75 per cent. 

(4) Potae^h. The complete fertilizers contained potash varying 
in amount from 0.58 to 16.52 per cent and averaging 3.92 per 
cent. The average amount of potash found by the Station an- 
alysis exceeded the average guaranteed amount by 0.18 per cent, 
the guaranteed average, being 3.74 per cent and the average 
found being 3.92 per cent. 

In 118 brands of complete fertilizers, the amount of potash 
found was above the guaranteed amount, the excess varying from 
0.01 to 3.59 per cent and averaging 0.46 per cent. 

In 51 brands, the potash was below the guaranteed amount, 
the deficiency varying from 0.01 to 1.74 per cent and averaging 
0.46 per cent. In 33 of these cases, the deficiency was less than 
0.5 per cent. 

In 18 cases among the 172 brands of complete fertilizers the 
potash was contained in the form of sulphate free from an excess 
of chlorides. 

(5) The retail selling price of the complete fertilizers varied 
from |15 to f40 a ton and averaged {^5.25. The retail cost of 
the separate ingredients unmixed varied from |11.26 to |29.28 
and averaged {18.92, or {6.33 less than th^ selling price. 
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INTRODUCTION. 

Number and Kinds of Fertilizers Collected. 

During the entire year of 1897, we collected 1,005 samples of 
commercial fertilizers, representing 748 different brands. It is a 
matter of interest to notice to what extent dealers offer for sale 
complete fertilizers (those containing nitrogen, phosphoric acid 
and potash), compared with those containing only one or two of 
these ingredients. It is also of interest to consider the different 
forms in which incomplete fertilizers are offered for sale. The 
following tabulated statement indicates the different kinds of 
complete and incomplete fertilizers collected during the year. 
Classes op Fertilizkrs Collected in 1897. 



1897. 


bC 

P 


Branda cantaining 
only phoaphoric 
acid. 


bo 
3 

3| 

§1 

O Pi 




Brands containing 
potash and phos- 
phoric acid with- 
oat nitrogtB. 


Ill 

PQ 


Spring coIleotioD 




1 


31 
2S 


3 
2 


33 

7 


32 
38 


400 


Fall collection - 


172 






Total for year 


1 


59 


5 


40 


70 


572 



In the spring collection, 80 per cent of the brands offered for 
sale consisted of complete fertilizers; in the fall, 69.3 per cent; 
and, during the year, an average of 76.5 per cent. Of unmixed 
materials, phosphoric acid was offered much more largely than 
nitrogen or potash, the average for the year being about 10.5 per 
cent of all brands offered. A smaller number containing phos- 
phoric acid and nitrogen was found. It will be seen that the 
mixture of phosphoric acid and potash was quite largely used, 
averaging for the year over 12 per cent of all the brands collected. 

Composition of Fertilizers Collected in 1897. 
The tabulated statement below shows the average composition 
of the complete fertilizers collected during the year, together 
with a comparison of the guaranteed composition and that found 
by analysis. 
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▲vBRAGE Composition of Complete Fertilizers Collected. 



Spring : 

Nitrogen 

Available phos- 
phoric acid. .. 

Insoluble phos- 
phoric acid... 

Potash 

Water-soluble 
phosphoric 
acid 

Water-soluble 
nitrogen 



Pbb Cknt Gdabantkbd. 



Lowest. 

0.40 
1.93 



Fall: 

Nitrogen 

Available phos- 
phoric acid... 

Insoluble phos- 
phoric acid.. 

Potash 

Water-soluble 
phosphoric 
acid 

Wa ter- soluble 
nitrogen 



Average for year : 

Nitrogen 

Available phos- 
phoric acid... 

Insoluble phos- 
phoric acid... 

Potash 

Water- soluble 
ph osph ori c 
acid 

Water- soluble 
nitrogen .... 



0.14 



Highest 



8.78 
0.11 



19.00 



0.41 
3.00 



1.00 



5.00 
11.00 



Average. 



15.00 



2.09 
7.63 



4.30 



1.53 
8.52 



Pbb Cbnt Found. 



Lowest. 



3.74 



1.92 
7.90 



4.13 



0.30 

0.83 

0.10 
0.08 

0.01 
0.20 

0.58 

3.81 

0.31 
0.58 

0.01 
0.65 



Highest. 



8.08 

19.68 

8.06 
15.58 

6.25 
12.47 

4.89 

12.78 

8.59 
16.52 

3.81 
9.08 



Average, 



2.23 

8.44 

2.19 
4.57 

0.95 
4.97 

1.69 

9.22 

2.16 
3.92 

0.58 
5.75 

2.07 

8.67 

2.18 
4.37 

0.84 
5.20 



^3^ 

« o a 
<1 



o.u 

0.81 



0.27 



0.16 
0.70 



0.18 



0.15 
0.77 



0.24 
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Bbport op the Ghdmist of the 



In the following tabulated statement we give the compoeition 
of the different kinds of incomplete fertilizers included in our 
year's collection. 

Average Composition op Incomplbtb Fkrtiuzers Collected. 



CHEMICALS AND 
INCOMPLETE 


Pbr Csmt Guabaktbkd. 


Pbb Cent Found. 


Average 

I>er cent 

found 


FERTILIZERS. 


Lowest. 


Higbett. 


Averagt. 


Lowest. 


Highest. 


Average. 


guaran- 
tee.- 


Nitrogen in 

Dried blood 

Phospboric acid in 
dissoWed phos- 
pbates: 

Available 

Insoluble. ....... 


12.35 
10 


12.35 
16 


12.36 
13.18 


13.49 

10.88 
36 


13.49 

17.32 

4.78 
12.50 

14.58 
50.84 

7.94 
30.09 

15.33 
6.22 

12.19 
9.94 


13.49 

14.27 
2.05 
9.45 

12.74 
50.10 

3.57 
20.28 

11.05 
2.01 
6.25 
3.42 


1.14 
1.09 


Water-soluble .. 








3.39 




Potash in 
Kainit 


11 
50 

1.35 
6 

5 


12 

50 

8.20 
25 

13 


11.67 
50 

3.24 
18.50 

10.10 


11.49 
49.36 

1.34 
9.40 

6.15 
0.07 
0.99 
1.09 


1.07 


Muriate 


0.10 


Bone meal and 
tankage : 

Nitrogen 

Phosphoric acid . 
Mixtures contain- 
ing phosphoric 
aoid: 

Available 

Insoluble 


0.35 
1.78 

0.95 


Water-soluble. .. 











Potash 


1 


10 


3.38 


0.04 







Comparison op Selling Price and Ck)MMBRCiAL Valuation. 

Giving to the different constituents the valnes assigned in the 
schedule on page 36 for mixed fertilizers, 14 cents a pound for 
nitrogen, 5^ cents a pound for water-soluble phosphoric acid, 5 
cents a pound for citrate-soluble phosphoric acid, 2 cents a pound 
for insoluble phosphoric acid, and 4^ cents a pound for potash, 
we can calculate the commercial valuation, or the price at which 
the separate unmixed materials contained in one ton of fertilizer 
having the composition indicated in the preceding table, could be 
purchased for cash at retail at the seaboard. Knowing the retail 
prices at which these goods were offered for sale, we can also 
readily estimate the difference between the actual selling price of 
the mixed goods and the retail cash cost of the unmixed materi- 
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als; the difference covers the coet of mixing, freight, profits, etc. 
We present these data in the following table, including only com- 
plete fertilizers. 

Commercial Valuation and Selling Prick of Complete Frtilizers. 



1817. 


COMMBBCIAL VALUATION OF 
COMPLBTI FBBTILIZEBS. 


Sellino Pbicb of Onk Ton of 

COMPLKTB FKBTILIZBB. 






Lowest 


Highest. 


Avenge. 


Lowest. 


Highest. 


Average. 




Spriiiflr ......... 


$180 
11 26 


$34 25 
29 28 


$20 17 
18 92 


$15 00 
15 00 


$60 00 
40 00 


$28 92 
25 25 


$8 75 


Fall :..:::::::: 


6 38 






Average for year, 






$19 75 






$27 70 


$7 95 











In the following tabulated statement, we give a comparison of 
the selling price and commercial valuation for the various incom- 
plete fertilizers collected during the year, umng the prices given 
in the schedule on i>a^e 36 as our basis of caJculation. 

Commercial Valuation and Selling Price of Incomplete Ffrtilizers. 



chemicals 

andikcomplbts 

fertilizers. 



Dissolved phos- 
phates 

Kainit 

Mariateof potash.. 

BoDe-meal and tank 

age 

Mixtures containing 
phosphoric acid 
and potash.... 



CoMMiBciAL Valuation. 



Lowest. 



$12 43 
10 34 
44 42 

16 00 



902 



Highest. 



$19 27 
13 12 
45 79 

36 80 



22 43 



Average, 



$15 90 
11 47 
45 10 

29 74 
15 58 



Sbluno Pbicb. 



Lowest. 



$11 00 
12 00 
38 00 

20 00 



13 00 



Hifhest. 



$26 50 
15 00 
40 00 

50 00 
32 00 



Average. 



$16 40 
14 00 
39 00 

28 55 
21 04 



i|3 



i| 



$0 50 

2 53 

•6 10 

•1 19 



5 46 



* Selling price lets than commercial valuation. 
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Results op Analysbs op Commercial Fdrtilizbrs Col- 



MANTJFACTITBER. 


Trade name or brand. 


LocaUty where 
sample waa taken. 


1 
s 

1 

QQ 


Armour PertUlser Ock. 

OblcagcsIlL 


Ammoniated bone 
with potash. 


Akron. 


40^ 


Armour Pertilteer Co., 

Obloago, IlL 


Bone meal. 


Akron. 


4047 


H. J. Baker & Bro., 

New York City. 


Superphosphate of 
lime. 


Weedsport 


8956 


Bowker Fertllteer Co., 

Boston, Mass. 


A. B. C. spedal. 


Port Byron. 


S999 


Bowker Fertllteer Co., 

Boston, Mass. 


Alkaline bone. 


Gorham. 
Newark. 


3866 
3968 


Bowker PerttMzer Co., 

Boston, MtLBB. 


Baldridge's Seneca 
queen. 


MacDougall. 


3916 


Bowker Fertiliser Ck>., 

Boston, Mtos. 


Baldridge's Seneca 
County speciaL 


MacDougall. 


3914 


Bowker FertlMzer Co., 

Boston, Mass. 


Chemung Valley spe- 
cial. 


Horseheads. 


3944 


Bowker Fertllilzer Co., 

Boston, Mass. 


Colgrove & Vann 
wheat special. 


Willow Creek. 


3878 


Bowker PertiMzer Co., 

Boston, Mass. 


Dissolyed bone. 


Wolcott 


3967 


Bowker Fertilizer Co., 

Boston, Mass. 


Grangers' special. 


Clyde. 


3992 

1 
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LECTED IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 

fertil- 

izer. 


Pounds of 

available 

phosphoric 

aciS in 
100 pounds 
oi fertil- 
izer. 


Pounds of 

total 
phosphorie 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble poUsh 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 
water- solu- 

in 100 pounds 
of fertilizer. 


Pounds of 
water-solu* 

ble phos- 
phoric acid 

in 100 
pounds of 

ferUlizer. 


O n fira.i]ifc(¥4l 


2.47 
3.09 


8 
9.49 


10 
12.43 


1.50 
3.80 






Found 


0.76 


5.43 


Gnarante^ 


2.47 
3.13 


11 
10.64 


25 
25.95 








Found 




0.39 




Guaranteed 
Found 




11 
14.41 












14.77 






11.92 


Guaranteed 
Found 


2.47 
2.22 


7 
6.59 




15 
16.52 






10.19 


1.43 


3.16 


Below guarantee 


0.25 


0.41 




Guaranteed 
Found 




11 
10.86 




1 
1.20 








17.08 




1 4.74 


Guaranteed 
Found 




14 
14 












17.07 






6.49 


Guaranteed 
Found 


0.75 
0.09 


10 
11.37 




4 
4.11 






12.64 


0.08 


7.39 


Guaranteed 
Found 


2.25 
2.48 


7 
8.52 




8 
7.98 






10.65 


0.81 


5.90 


Guaranteed 
Found 


0,75 
0.91 


8 
9.48 




4 
4.31 






11.63 


0.32 


5.63 


Guaranteed 
Found 




18 

14.06 


15 
17.36 














7.73 


Guaranteed 
Found 


0.82 
1.31 


8 
8.96 


10 
12.51 


4 
5.11 






0.44 


3.04 
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Results of Analyses of Commercial Fbjbtilizers Col- 



MANUFACTURER. 


Trade name or brand. 


Locality wbera 
sample was taken. 


1 


Bowker Fertilizer Oo^ 

Boston, Mass. 


GroTeland special No. 
2 for beans. 


North Sparta. 


4026 


Bowker Fertilizer CJo., 

Boston, Mass. 


nigh grade wheat 
fertilizer. 


North Sparta, 


4027 


Bowker FertUdzer Co., 

Boston, Mass. 


Hopkins' speciaL 


Caoandaigna. 


3940 


Bowker Fertiliizer Co., 

Boston, Mass. 


Humphrey & Hold- 
ridge best grain 
phosphata 


Honeoye Falls. 


3900 


Bowker Fertilizer Co., 

Boston, Mass. 


Humplirey & Hold- 
ridge best grain 
phosphate. 


Honeoye Falls. 


3902 


Bowker Fertilizer Co., 

Boston, Mass. 


Humphrey & Hold- 
ridge cabbage ma- 
nure. 


Honeoye Falls. 


8898 


Bowker Fertilizer Co., 

Boston, Mass. 


Humphrey & Hold- 
ridge dissolved 
bone phosphate. 


Honeoye Falls. 


8901 


Bowker Fertilizer Co., 

Boston, Mass. 


Humphrey & Hold- 
ridge standard 
phosphate. 




8897 


Bowker Fertilizer Co., 

Boston, Biass. 


Ilinne's selected fer- 
tilizer. 


Ovid. 


3887 


Bowker Fertilizer Co., 

Boston, Mass. 


Potato manure. 


Alton. 


3978 


Bowker Fertilizer Co.; 

Boston, Mass. 


Soluble bone. 


Honeoye BVUls. 
Penn Yan. 
Clyde. I 


3899 
3989 
3991 
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LBOTBD IN NbW YORK STATB DuRING THB PaLL OF 1897. 





Poanda of 
nitrogen 

in 100 
poanda of 

fertU. 
iaer. 


Poanda of 

available 

pboapboric 

lOOpoanda 

of iertU- 

iser. 


Poanda of 
toUl 

100 poanda 
of fertil- 
iser. 


Poanda of 
water-aol«- 
ble potaab 

in 100 
poanda of 

fertU- 
iaer. 


Poands of 

water-aola- 

bie nitrogen 

in 100 pounda 

of fertiUser. 


Poanda of 
wateraola- 

bie pboa- 
phorio acid 

in 100 
poanda of 

fertilicer. 


Guaranteed 
Focmd 


0.75 
0.97 


7 
8.28 


9 
10.83 


9 
9.29 






0.41 


4.88 


Guaranteed 
Found 


1.50 
1.83 


10.82 


12 
13.25 


5 
5.61* 






0.75 


6.60 


Guaranteed 
Found 


1 
1.21 


10 
10.25 


11 
12.41 


4 
4.25 






0.57 


7.52 


Guaranteed 
Found 


1.23 
1.27 


10 
11.19 




6 
5.63 






13.26 


0.25 


8.56 


Below guarantee 


0.37 




Guaranteed 
Found 


1 
1.35 


10 
11.04 




6 
5.65 






13.08 


0.12 


6.74 


Below guarantee 


0.35 




Guaraniteed 
Found 


2.25 
2.57 


7 
7.54 




8 
7.64 






10.99 


0.67 


3.95 


Below guarantee 


0.36 




Guaninteed 
Found 




14 
14.52 












16.57 






12.50 


Guaranteed 
Found 


1 
1.36 


10 
10.83 




8 
2.82 






12.88 


0.09 


7.54 


Guaranteed 
Found 


1 
1.31 


9 
10.18 




2.50 
2.86 






12.28 


0.41 


6.50 


Guaranteed 
Found 


2.25 
2.10 


8 
9.07 


10 
13.31 


i« 






> 0.89 


5.03 


Guaranteed 
Found. 




14 
14.48 




• 








17.22 






5.48 



* Potash present in form of sulphate. 

10 
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Results of Analyses of Commercial Fertilizers Col- 



MAKCTFACTURBB. 


Trade name or^ brand. 


Lacality whtra 
sample waa taken. 


1 

r 


Bowker FertiMzer Co^ 

Boston, Mass. 


Special ammoniated 
bone. 


Cato. 


8862 


Bowker Feirtilizer Co^ 

Boston, Mass. 


Square brdnd bone 
and potash. 


Port Byron. 


4000 


BonpTker FertlHaer Co., 

Boston, Mass. 


Stockbridge yine, 
sqnash, etc. 


Port Byron. 


SSG8 


Bowker FertOHzer Co., 

Boston, Mass. 


Yates' special. 


Farmer. 


8884 


Bradley Fertilizer Co., 

Boston, Mass. 


Alkaline bone. 


LockvUle. 


3967 


Bradley Fertfllzer Co., 

Boston, Mass. 


Farmers' new 
method. 


Lockville. 


3886 


Bradley Fertilizer Co., 

Boston, Mass. 


Fine ground bone. 


Fayette. 
Lockville. 


3920 
3966 


Bradley Fertilizer Co., 

Boston, Mass. 


Muriate of potash. 


Fayette. 


3919 


Bradley Fertilizer Co., 

Boston, Mass. 


Patent superphos- 
phate of lime. 


Jordan. 


3854 


Chemical Company of Canton, 
Baltimore, Md. 


High grade standard 
guano. 


East Lansing. 
Himrods. 


3815 
3927 


Chemical Company of Canton, 
Baltimore, Md. 


Potato manure. 


Kast Lansing. 


3«13 

1 
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LBCTBD IN New York State During the Fall of 1897. 





Pounds of 
uitroKOD 

in 100 
pounds of 

ferUl- 
uier. 


Pounds of 
Mvailabls 
pbosphuric 

acid in 

lot pounds 

of ferUl- 

iser. 


Pounds of 

toial 
phosphoric 

aoia in 

100 pounds 

of fertil 

iser. 


Pounds of 
wsiec-Rolu- 
ble potash 

in luO 
pounds of 
fertil- 
iser. 


Pounds of 

wsUrsoln- 

ble iiitrofEon 

in 100 pounds 

of fertiUser. 


Pounds of 
wster-snln- 

ble phos- 
p boric acid 

in lot 
pounds of 
fertiliser. 


Guaranteed 


1.50 
1.85 


7 
7.51 




8 
11.73 


1 
1.82 






Found 


0.31 


8.54 


Guaranteed 


1.50 
1.83 


6 
4.81 


12 
13.40 


2 
2.92 






Found 


0.68 


1.41 


Below guarantee 


1.19 




DniLni.ntAPd 


5 

4.85 


3 
5.68 


5 
8.21 


4 

6.78 






Found 


3.81 


3.59 


Guaranteed 


1 
1.14 


9 
10.32 




2.50 
2.62 






Found 


12.10 


0.32 


6.54 


Guaranteed 
Found 




11 
10.75 




2.43 
2.40 








11.64 




6.13 


Below guarantee 


0.25 




Guaranteed 


0.82 
1.23 


8 
9.69 


10 
12.34 


2.16 
2.33 






Found 


0.40 


3.99 


Guaranteed 
Found 


2.50 
3.15 




21 
23.81 












0.61 




Guaranteed 
Found 








50 
49.36 
















Below guarantee 


0.64 




Guaranteed 


2.05 
1.87 


8 
8.79 


10 
10.78 


1.50 
1.63 






Found 


0.86 


4.45 


Guaranteed 
Found 


2.05 
2.21 


9 

8.79 




2.60 
2.49 






10.93 


0.92 


6.48 


Below guarantee 


0.21 




Guaranteed 
Found 


0.82 
0.88 


8 
7.57 


10 
9.39 


4 
5.43 






0.01 


1.32 


Below guarantee 


0.43 
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148 Rdport of the Chemist op the 

Results op Analyses of Commercial Fertilizers Col- 



MAWUFACTUREB. 


Trade name or brand. 


Looalltj where 
•ample was taken. 


1 

r 


CheiDical Oompeny of Oamton, 
Baltimore, Md. 


Special wheat, corn 
and grass mixture. 


East Lansing. 


3814 


Clark's Cove Fertilizer Co., 

New York City. 


Fayette special No. 2. 


MacDougalL 


3»16 


Clark's Cove Fertilizer Co., 

New York City. 


Good acre potato.hop 
and tobacco grow- 
er. 


WfOlington. 


3879 


Clark's Cove Fertilizer Co., 

New York City. 


Seneca Co. special. 


MacDougall. 


3913 


Clark's Cove Fertilizer Co., 

New York City. 


Triumph bone and 
potash. 


Bast Lansing. 


3816 


Clark's Cove Fertilizer Co., 

New York City. 


Unicom ammoniated 
superphosphate. 


Wallington. 


3980 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Forest city ammoni- 
ated superphos- 
phate. 


Oato. 
Bergen. 


3963 
40!^ 


B. Frank Coe Co., 

New York City. 


Alkaline bone. 


Aurora. 


3810 


B. Frank Coe Co., 

New York City. 


Ammoniated bone 
special superphos- 
phate. 


Aurora. 


3807 


B. Frank Coe Co., 

New York City. 


Ammoniated dissolv- 
ed bone. 


Canandaigua. 


3948 


E. Frank Coe Co., 

New York City. 


Original ammoniated 
dissolved bone 
phosphate. 


Batavia. 


4034 
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lectbd in New York State During the Fall op 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 

fertil- 

issr. 


Pounds of 
available 
pbospboric 

100 pounds 

of ferUl- 

iaer. 


Pounds of 

total 
pbospboric 

acid in 

100 pounds 

of fertil. 

izor. 


Pounds of 
watorsolu- 
ble potash 

in 100 
pounds of 

ftrtil- 
. iacr. 


Pounds of 
water-solu- 
ble nitrojcen 
in 100 poandH 
of fertilizer. 


Pounds of 
water-soln. 

ble phos- 
phorio add 

in 100 
pounds nf 

fertiUzer. 


Guaranteed 
Found 


0.82 
1.32 


9 
10.09 


11 
15,89 


2 
1.46 






0.19 


4.97 


Below guarantee 


0.54 


1 


Guaranteed 
Found 




12 
12.72 




5 

4.92 








15.66 




7.02 


Guaranteed 
Found 


2.05 
2.14 


8 
9.13 


9 
13.66 


3 
3.24 






0.43 


3.02 


Guaranteed 
Found 


0.82 
0.97 


10 
10.78 




4 
3.40* 






13.42 


0.60 


4.78 


Below guarantee 


O.GO 




Guaranteed 
Found 




10 
9.81 


12 
12.16 


1 
2 










2.09 


Guaranteed 
Found 


1.86 
1.94 


8.50 
9.41 


10 
13.02 


2.25 
1.81* 






0.59 


4.97 


Below guarantee 


0.44 




Guaranteed 
Found 


1.65 
1.86 


7 
8.26 


8 
10.67 


1 
1.37 






0.68 


6.51 


Guaranteed 
Foun^ 


1 
1.43 


9 
11.06 


11 
13.41 


1.85 
2.03* 






0.69 


8.21 


Guaranteed 
Found 


1 1.20 
1.41 


8 
9.51 


10 
12.28 


3 

3.28* 






0.66 


6.98 


Guaranteed 
Found 


1.25 
1.54 


10 
9.53 




2.25 
2.75* 






12.45 


0.91 


6.55 


Below guarantee 


0.47 




Guaranteed 
Found 


1.25 
1.35 


10 
9.93 




2.25 
3. 28* 






12.69 


0.72 


6.88 



* Potash Dreaent in form of aulphate. 
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150 Report of thb Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 

• 


Trade nanio or brand. 


Localitj where 
sample was taken. 


1 

r 

3 

'J3 


Crocker Fertilizer & Ohemloal 
Co., Buffalo, N. Y. 


Acid phosphate. 


MorganvlUe. 


4038 


Crocker Fertilizer & Ohemloal 
Co., Buffalo, N. Y. 


Allis' barley special. 


Clifton Springs. 


3868 


Crocker Fertilizer & Chemical 
Co.. 1 Buffalo, N. Y. 


Allis* wheat special. 


Clifton Springs. 


8^7 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Blood and animal 
matter. 


Gasport 


4056 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Complete wheat fer- 
tilizer. 


Memphis. 


3858 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Dissolved bone phos- 
phate. 


Auburn. 


3842 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Dissolved bone and 
potash special. 


Auburn. 


3840 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Dissolved rock. 


Penn Yan. 


3934 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Eshelmann's special 
wheat. 


Clarence Center. 


4050 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Grain and grass 
grower. 


Auburn. 


3843 


Crocker Fertilizer & Chemical 
Co., Buffalo, N. Y. 


Grain and grass 
grower. 


Auburn. 


3844 
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LBOTED IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 

in 100 

pounds of 

fertU. 

iier. 


Ponnds of 

ayailable 

phosphoric 

acid in 
lot pounds 
of fertil- 
iser. 


Ponnds of 

total 
phosphoric 

acid in 

100 ponnds 

of fertil. 

iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 
water solu- 
ble nitrogen 
in 100 poundb 
of fertilizer. 


Pounds of 
water-solu- 
ble phos- 
phono acid 

in 100 

pounds of 

fertilizer. 


Guaranteed 




13 
32.61 


14 
14.26 








Found 


1 






8.35 


Below guarantee 


0.39 




CtD flj*A rvfppd' 


0.82 
1.15 


8 
9.35 




5 
5.30 






Found 


9.86 


0.04 


5.24 


O n5Lr}i_Ti fp^Hi 


2 
1.92 


10 
10.75 




2 

1.64 






Found 


13.16 


0.39 


7.65 


Below guarantee 


0.36 




Guaranteed 


8.20 
7.18 




9 
10.79 








Found 


4.21 




0.20 


0.34 


Below guarantee 


1.02 




Guara nteed 


1.64 
1.32 


10 
12.34 


11 
14.87 


4 
3.28 






Found 


0.14 


8.91 


Below guarantee 


0.32 


0.72 




Guaranteed 
Found 




14 
15.23 


15 
16.55 












' 


10.75 


Gtiflrsjitppd 




10 
8.98 




2 
2.45 






Found 




10.04 




3.95 


Below guarantee 


1.02 




Gimm ntppd 




14 
14.11 










Found 




15.38 






10.28 


Guaranteed 
Found 


1.23 
1.53 


8 
9.14 




3 
3.19 






10.29 


0.15 


5.86 


Giiarantped 


0.82 
0.90 


7 
7.02 


8 
8.12 


1.08 
1.09 






Found 


0.(» 


3.02 


Guaranteed 
Found 


2 
1.78 


10 
10.83 


13 
13.17 


1.60 
1.83 






0.66 


6.97 


Below guarantee 


0.22 
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162 BiDPOBT OF THB GhBMIST OF THB 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTURER. 


Trtd« name or brand. 


Locality where 
sample was taken. 


1 

a a 


Orocker Fertilizer & Ohemloal 
Oa, Buffalo, N. Y. 


Ground bone meal. 


Auburn. 


8830 


Orocker Fertttlaer & Ohemloal 
Oa, Buffalo, N. Y. 


Hanlon Bros, special 
fertilizer. 


Medina. 


4056 


Orocker Fertilizer & Ohemlcal 
Oa. Buffalo, N. Y. 


High-grade ammoni- 
ated wheat special. 


MacDougalL 


8818 


Orocker FertlUzer & Ohemlcal 
Oa. Buffalo, N. Y. 


Landon's dissolved 
bone with potash. 


Poplar Ridge. 


3804 


Orocker Fertilizer & Ohemloal 
Oo.. Buffalo, N. Y. 


Phosphoric acid and 
potaBh. 


Auburn. 


3841 


Orocker Fertilizer & Ohemloal 
Oa, Buffalo, N. Y. 


Potash salts. 


Moiganyille. 


4089 


Orocker Fertlllzor Sc Ohemlcal 
Oo., H'^7iUo, N. Y. 


Pure ground blood. 


Gasport 


4064 


Orocker FerWteer & Ohemlcal 
Oo., Buffalo, N. Y. 


Special high-grade 
ammoniated phos- 
phate. 


Pophur Ridge. 


8808 


Orocker Fertilizer & Ohemlcal 
Co., Buffalo, N. Y. 


Special high-grade 
wheat fertilizer. 


Olyde. 


8990 


Orocker Fertilizer & Ohemlcal 
Co., Buffalo, N. Y. 


Special wheat. 


East Bloomfleld. 


3951 


Orocker Fertilizer & OhemU^.1 
Oo.. Buffalo, N. Y. 


Special wheat grow- 
er. 


Weedsport 


8960 
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LBCTHD IN New York State During the Fall op 1897. 





Poonds of 
nitrogen 

in lot 
poonds of 

fertil- 

izer. 


Poonds of , Poonds of 
available total 
pbospboric pboftpboric 

acid in i acid in 
100 pounds 100 poonds 

of fertil- of fertil- 
iser, leer. 


Poonds of 
water-solo- 
ble potasb 

in 100 
poonds of 

ferUl- 

iser. 


Pounds of 

water-solo- 

Ue nitrogen 

in 100 poonds 

of fertiliser. 


Poonds ei 
water-solo- 

ble phos- 
pborio acid 

in 100 
poonds of 

fertUiser. 


Gnaranteed 
Found 


2 

1.84 




25 
30.09 












0.21 




Guaranteed 
Found 


0.82 
0.96 


10 
10.49 




8.10 
7.47 






12.51 


0.64 


7.05 


Below guarantee 


0.63 




Guaraniteed 
Found 


0.82 
1.06 


10 
10.71 




4 
4.19 






11.64 


0.30 


7.65 


Guaranteed 
Found 




10 
9.77 




2 
1.46 








10.83 




5.41 


Below guarantee 


0.23 


0.54 




Guaranteed 
Found 




10 
12.17 


11 
13.29 


5.40 
4.63 










7.81 


Below guarantee 


0.77 




Guaranteed 
Found 








50 
50.84 
















Guaranteed 
Found 


12.35 
13.49 






















Guaranteed 
Found 


1.64 
1.98 


8 
8.14 


9 
10.57 


3 

4.07 






0.15 


5.48 


Guaranteed 
Found 


1.65 
2.58 


10 
9.91 




5 
3.30 






10.93 


1.33 


7.66 


Below guarantee 


1.70 




Guaranteed 
Found 


1.64 
2.09 


8 
8.55 




3 
2.84 






9.68 


0.05 


5.66 


Guaranteed 
Found 


2 
2.44 


8 
9.76 


9 
12.04 


3.25 
5.86 






0.14 


6.30 
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154 Rdport op thb Chemist op the 

Results op Analyses op Commercial Fertilizers Col- 



MAKUFACTUBER. 


Trade dmdo •t brand. 


Locality wbere 
sample was taken. 


1 

a 

p 

r 


Crocker Fertilizer Oo., 

Buffalo, N. Y. 


Tompkins County 
guano special. 


East liansing. 


3S19 


Crocker Fertilizer Co., 

Buffalo. N. Y. 


Toynbee Bros, spe- 
cial wheat and rye. 


Bowmarsvilla 


4062 


Crocker Fertillaep Co., 

Buffalo, N. Y. 


Vegetable bone su- 
perphosphate. 


Gasport 


4068 


Crocker Fertilizer Co., 

Buffalo, N. Y. 


Webster ammoniated 
superphosphate. 


Webster. 


4013 


Crocker Fertilizer Co., 

Buffalo, N. Y. 


Webster high-grade 
superphosphate. 


Webster. 


4014 


Crocker Fertiliaer Co., 

Buffalo, N. Y. 


Yates special fertil- 
izer. 


Farmer. 


B883 


E. A. Cross, 

Hilton. N. Y. 


King superphos- 
phate. 


Hilton. 


4062 


B. A. Cross, 

Hilton. N. Y. 


Queen superphos- 
phate. 


Hilton. 


4061 


E. A. Cross, 

Hilton. N. Y. 


Parma superphos- 
phate. 


Hilton. 1 


4060 


Cumberland Bone Phosphate 
Co., Portland. Me. 


Bone and potash. 


Ithaca. 


3820 


Cumberland Bone Phosphate 
Co., Portland, Me. 


Concentrated phos- 
phate. 


North Rose. 


3977 



Digitized byCjiOOQlC 



New York Agricultural Expbrimbnt Station. 



155 



LEOTBD IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 
^ |in 100 
pounds of 
fertil- 
iser. 


Pounds of 
available 
phosphoric 

acid in 
100 poQDda 
of fertil- 
iser. 


Pounds of 

total 
phoaphoric 

aoid in 
100 ponnda 
of fertil- 
iser. 


Poaoda of 
wat«r-8oia- 
ble potash 

iu 100 
ponodn af 

fertil- 

izor. 


Pounds of 

water-aolu* 

ble nitrogeo 

in 100 pounds 

f f fertiliser. 


Ponnda of 
water-solu- 
ble phos- 
phoric aoid 

in m 
pounds of 
fertiliser. 


Guaranteed 
Found 


1.03 
1.2G 


9 
9.09 


10 
12.94 


2.50 
2.17) 






0.27 


6.47 


Below guarantee 


0.33 




Guaranteed 
Found 


1.23 
0.97 


10 
9.70 




3 
4.47 






10.72 


0.34 


6.04 


Below guarantee 


0.26 


0.30 




Guaranteed 
Found 


5 
4.89 


6 
6.90 




5.94 
6.87 






7.52 


1.07 


5.63 


Guaranteed 
Found 

Below guarantee 


1.23 
1.30 


8 
9.98 




4 
8.3T 

0.63 






11.34 


0.08 


7.46 


Guaranteed 
Found 


1.85 
2.16 


8 
9.23 




4 
4.08 






11.36 


0.30 


6.53 


Guaranteed 
Found 


1.03 
1.20 


9 
9.62 




2.50 
2.76 






12.32 


0.38 


6.16 


Guaranteed 
Found 


2.35 
2.45 


8 
7.37 


10.25 
10.24 


3.40 

3.80* 






1.46 


3.78 


Below gimrantee 


0.63 




Guaranteed 
Found 


2 
2.06 


8 
7.27 


10 
10.27 


3 
3.81 






1.20 


3.21 


Below guarantee 


0.73 




Guaranteed 
Found 


1.65 
1.69 


8 
8.44 


9.50 
10.37 


3.20 
3.42 






0.99 


4.22 


Guaranteed 
Found 




8 
9 


10 
10.70 


2.50 
2.48 










4.26 


Guaranteed 
Found 


3.20 
3.28 


8 
7.83 


10 
10.25 


7 
6.51 






1.60 


3.32 


Below guarantee 


0.49 





* Potash present In form of sulphate. 
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156 Report of thb Chemist of thb 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTUBBB. 


Trade Diime or brand. 


Locality where 
sample was taken. 


i 

§ 


Cumberland Bone Phosphate 
Ck)., Portland, Me. 


Superphosphate. 


North Rose. 


8876 


L. B. Darling Ferlllizer Co., 

Pawtucket, R. I. 


Animal fertilizer. 


Moravia, 


3882 


Detrick Fertilizer Co., 

Baltimore, Md. 


Ammoniated bone 
phosphate. 


Rochester. 


4010 


Detrick Fertilizer Co., 

Baltimore, Md. 


Imperial compound. 


Rochester. 


4009 


Detrick Fertilizer Co., 

Baltimore, Md. 


Potato fertilizer. 


Rochester. 


4011 


Detrick Fertilizer Co., 

Baltimore, Md. 


Soluble bone phos- 
phate and potash. 


Rochester. 


4012 


Louis F. Detrick, 

Baltimore, Md. 


XXTRA add phos- 
phate. 


Poplar Ridge. 


3806 


W. S. Farmer & Co., 

Baltimore, Md. 


Clyde brand. 


East Lansing. 


3812 


W. S. Farmer & Co., 

Baltimore, Md. 


Harvest queen phos- 
phate. 


Bast Lansing. 


8811 


Carlton G. Fisher, 

Darien Center, N. Y. 


Reliance brand. 


Darien Center. 


4083 


Geneva Coal Co., 

Geneva, N. Y. 


Dissolved bone and 
potash. 


Geneva. 


3911 
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LBCTBD IN New York State During 


THE Fall of 1897. 




Poonds of 
nitrogen 

in lUO 
poonds of 

fertit 
iser. 


Pounds of 
ayailabls 
phosphoric 

100 poonds 
of fertil- 
iser. 


Pounds of 

toUl 
phoi«phorio 
•^ aciS in 
100 pounds 
of fertil- 
iser. 


Pounds of 
wat«r-soIu- 
ble poU9h 

in 100 
pound 4 of 

fertil 

iser. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of ferUliser. 


Pounds of 
water-solu- 
bls phos- 
phoric acid 

in loe 
pounds of 
fertiliser. 


Guaranteed 
Found 


2.05 
2.21 


8 
8.93 


10 
11.57 


2 
2 






0.48 


4.87 


Gnaranteed 
Found 


3.30 
3.43 


6 
7.22 


10 
13.56 


4 
4.44 






1.23 


2.83 


Guaranteed 
Found 


1.23 
1.35 


9 
8.94 


11 
11.58 


1 
1.13 






0.83 


4.98 


Guaranteed 
Found 


0.82 
0.90 


9 
8.92 


10.50 
11.25 


1 
1.20 






0.23 


5.21 


Gnaranteed 
Found 


2.06 
2.02 


8 
8.62 


9 
10.62 


4 
4.34 






0.72 


4.84 


Guaranteed 
Found 




10 
9.82 


11 
15.88 


2 
2.42 










4.08 


Guaranteed 
Found 




14 
15.68 


14.75 
16.50 














12 


Guaranteed 
Found 


0.82 
0.87 


9 
9.61 


10 
10.24 


2.50 
1.83 






0.23 


6.81 


Below guarantee 


0.67 




Guaranteed 
Found 


1.23 
1.19 


10 
9.64 




2.50 
2.37 






10.61 


0.43 


7.24 


Below guarantee 


0.36 




Guaranteed 
Found 


1.65 
1.73 


9 
8.95 


11 
11.23 


2 

2.35 






0.58 


5.58 


Guaranteed 
Found 




13 
15.06 




8 
8.15 








15.13 




11.76 
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Results of Analyses of Commercial Fertilizers Col- 



MANUI'ACXaRER. 


Trade Dame or brand. 


Locality where 
saiiiple was taken. 


i 

o 
55 


Geneva CJoal Co., 

Geneva, N. Y. 


Dissolved bone phos- 
phate. 


Geneva. 


8878 


Geneva Coal Co., 

Geneva, N. Y. 


Early trucker for 
onions. 


Geneva. 


3875 


Geneva Coal Co., 

Geneva, N. Y. 


Harvest king. 


Geneva, 


8910 


Geneva Coal Co., 

Geneva, N. Y. 


Mortgage raiser. 


Geneva. 


3872 


Geneva Coal Co., 

Geneva, N. Y. 


New York standard 
wheat grower. 


Geneva, 


3869 


Geneva Coal Co., 

Geneva, N. Y. 


Oats and barley spe- 
cial. 


Geneva, 


3870 


Geneva Coal Co., 

Geneva, N. Y. 


Iteclaimer animal 
bone fertilizer. 


Geneva. 


3871 


Geneva Coal Co., 

Geneva. N. Y. 


Standard corn and 
potato manure. 


Geneva. 


3874 


Great BaBtern Fertilizer Co., 

New York City. 


fJeneral wheat spe- 
cial. 


Union Springs. 
Oakfield. 


3793 
4035 


Great Eastern Fertilizer Co., 

New York City. 


Northern corn spe- 
cial. 


Jordan. 


3853 


: -a C. Hall, 

Parmer, N. Y. 


Black diamond gua- 
no. 


Farmer. 


3880 
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LBCTBD IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 

fertil- 
izer. 


Pounds of 
available 

phosphoric 
acid in 

100 ponuds 

of fertil. 

izer. 


Puuuds of 

toUl 
phusphoric 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 
water-solu- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


Pounds of 
water-solu- 
ble phos- 
phbric acid 

in lOU 
pounds of 
fertilizer. 


Guaranteed 
Found 




14 
15.35 


15 
16.02 












' 


11.06 


Guaranteed 
Found 


3.30 
3.02 


7 
6.81 




8 

8.88 






8.96 


1.65 


3.48 


Below guarantee 


0.28 




Guaranteed 
Found 


0.82 
1.02 


9 
9.57 




2 
2.29 






10.89 


0.56 


6.24 


Guaranteed 
Found 


0.82 
0.84 


10 
10.46 




8 
7.92 






11.25 


0.53 


7.62 


Guaranteed 
Found 


1.65 
1.70 


9 
9.72 




2 
2.33 






11.02 


0.68 


6.88 


Guaranteed. 
Found 


0.82 
0.84 


8 
9.36 




4 
4.29 






10.38 


0.47 


6.88 


Guaranteed 
Found 


1.85 
1.90 


9 
10.15 




4 
4.18 






14.16 


0.76 


7.25 


Guaranteed 
Found 


2.47 
2.45 


7 
7.30 




8 
7.80 






9.27 


1.12 


5.03 


Guaranteed 
Found 


1.60 
1.90 


8 
9.69 




2 
2.23* 






11.88 


0.57 


5.96 


Guaranteed 
Found 


2.47 
2.30 


8 
9.57 


9 
13.31 


2 
2.29 






0.28 


7.21 


Guaranteed 
Found 


1.85 
1.87 


9 

9.94 




4 
4.39 






11.21 


0.87 


7.64 



* Potash preient in form of sulphate. 
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160 Report op the Chemist of the 

Results op Analyses op Commercial Fertilizers Col- 



MANUFACTURER. 


Trade name or braDd. 


Locality wber* 
•ample waa taken. 


i 
i 


Ira C. Hall, 

Farmer, N. Y. 


Home rule. 


Farmer. 


8882 


Ira 0. Hall, 

Farmer, N. Y. 


Seneca chief. 


Farmer. 


3681 


Ira C. Hall, 

Farmer, N. Y. 


Special wheat grow- 
er. 


Farmer. 


3879 


J. S. Hewitt & SoM, 

Locke, N. Y. 


Oayuga Co. pride 
fertilizer. 


Locke. 


8828 


J. S. Hewitt & Sods, 

i Locke, N. Y. 


Special grain and 
€rrass fertilizer. 


Locke. 


8827 


C. C. Hicks, 

Penn Yan, N. Y. 


Oook's speciaL 


Penn Yan. 


8928 


C. C. Hicks, 

Penn Yaa, N. Y. 


Guaranteed animal 
bone fertUteer. 


Penn Yan. 


9081 


C. C. Hicks. 

Penn Yan, N. Y. 


Ontario wheat spe- 
cial 


Penn Yan. 


8948 


C. 0. Hicks, 

Penn Yan, N. Y. 


Prolific fertUteer. 


Penn Yan. 


3982 


0. C. Hicks, 

Penn Yan, N. Y. 


Soluble bone. 


Penn Yan. 


8988 


0. C. Hicks, 

Penn Yan, N. Y. 


Standard goano. 


Penn Yan. 


8060 
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LECTED IN New York State Duuing the Fall of 1897. 





Pounds of 
nitrogen 

iu 100 
ponndfi of 

fertil- 
izer. 


Pounds of 
arailabU 
pboKpboric 

acid in 

100 pounds 

of feriil 

ixer. 


Poundrt of 

total 
phoapborio 

acid in 
100 pouiids 
•f fertil- 
izer. 


rounds of 
watt-r solu- 
ble p«tA8h 

in 100 
pounds of 
fertil- 
izer. 


' Pounds of 
water solu- 
ble nil ro>ten 
in lOU pounds 
of fertilizer. 


Pounds of 
^nier-aolti- 

ble pbos- 

pbofic acid 

in lUU 

poiinds of 

fertilizer. 


(Juaraateed 
Found 


0.83 
0.9t> 


9.46 




2.50 
2.63 






10.72 


0.46 


6.51 


<;iiui*auteed 
Found 


1.85 
2.09 


9. SI 




4 
4.33 


1 




13.44 


1 0.78 


7.41 


Guaranteed 
Found 


1.65 
1.68 


9 
10.17 


ll.iKi 


2 
2.27 






1 0.69 


7.04 


(;uarauteed 
Found 


1.85 

1.88 


S).G8 


9 
12,21 


4 
4.16 


1 

0.11 




6.81 


Guaranteed 
Found 


0.82 
1.02 


8 
9.10 


9 
10.46 


4 
4.14 






0.26 


6.13 


(luaranteed 
Found 


0.82 
0.80 


8 
9.39 




4 
4.27 


• 

1 




10.41 


0.45 


6.73 


Guaranteed 
Found 


1.85 
2.06 


9 
9.99 




■4 
4.27 


1 




14.03 


0.83 


7.52 


Guaranteed 
Found 


1.65 
1.82 


10 
11.02 




5 
5 






11.96 


0.90 


8.68 


Guaranteed 
Found 


0.82 
0.83 


10 
10.6:5 


ll.5:i 


8 
8.11 






0.54 


8.12 


Guaranteed 
I'\)und 

Below guarantee 




14 
13.72 

0.2<S 


16.52 




^ 






1 


9.78 


Guaranteed 
Found 


1.2:i 
1.49 


10 
10.29 




3 
3.09 






11.20 


0.91 

1 


8.42 



11 
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162 Report of the Chemist op the 

Results of Analyses of Commercial Fiohtilizers Col- 



MANUFACTFRKR. 



Trade nnroe or bniud. 



Lficulity where 
Mimple was Uken. 



Lazaretto Guano Co., Alkaline dissolved 

Baltimore, Md. bone phosphate. 




Lazaretto Guano Co., Dissolved bone and Bergen. 

Baltimore, Md.i potash. 



14040 



Lazaretto Guano Co., I New York Standai*d;Bowmansville. 

Baltimore, MdJ No. 2. 



4051 



Liebig Manufacturing Co., i Dissolved bone. 



Carteret, N. J. 



Liebig Manufacturing Co., 

Cartexet, N. J. 



High-grade bone and 
potash. 



Liebig Manufacturing Co., 'Standard phosphate. 

Carteret, X. J. I 



Liebig Manufacturing Co., T. & F. bone and pot- 

Carteret, X. J. ash. 



Lister Agr'l Chemical Works, Animal bone and pot- 
Newark, N . J. ash No. 2. 



Lister Agr*l Chemical Works. Pontius* ammoniated 

Newark, N J., dissolved bone and 

potash. 



Locke Fertilizer Co., Farmers' favorite. 

Locke, N. T. 



Locke Fertilizer Co., b^ull value animal 

Locke, N. V. bone. 



Moravia. 



Union Springs. 



3830 



Sim 



Union Springs. 3705 



Moravia. 



3829 



Pittsford. 14001 



Kendaia. 



Locke. 



3892 



3824 



Locke. 
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LECTED IN New York State During the Fall of 1897. 





Pouuds of 
nitrogen 

in 100 
pouDds of 

fertll. 

izer. 


Pounds of 1 Pounds of Pounds of 
available total walsr-solu- 
pbospboric pboHpboric ble potabb 

acid in aoid m in 100 
100 pounds 100 pounds pounds of 
of lertil- of fertil- fertil- 
izer. 1 izer. izer. 


Pounds of 
waier-sola- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


Pounds of 
water-solu- 
ble pbos- 
pborlo acitl 

in 100 
pounds of 
fertilizer. 


GuarauteeU 
Found 




13 
15.33 




3 
3.34 


1 




15.53 


i 

1 12.19 


Guaranteed 
Found 




10 
11.64 




2 
2.24 






8.01 




12.54 




Guaranteed 
Found 


1.23 
1.31 


10 
10.35 




3 

3.36 


1 
■■ ■ 1 


11.17 


0.71 1 8.44 

1 


Guaranteed 
Found 




14 
16.24 




1 




1 17.27 : 


12.46 


Guaranteed 
Found 




10 
13.12 




5 
4.19 








15.41 




2.84 


Below guarantee 


1 


0.81 




Guaranteed 
Found 


1.25 
1.38 


10 
12.78 




2.50 
2.32 


1 


14.08 


0.78 1.(13 

1 


Guaranteed 
Found 




13 
13.46 




5 

6.19 


1 




14.94 


10.04 

i 

t 


Guaraixteed 
Found 




1 

9 1 10 ; 3 
9.70 ! 10.42 ; 3.91 

1 : 

1 


1 




1 5.85 

1 


Guaranteed 
Found 


0.82 

1 


8 
8.76 




4 

3.87* 


1 

1 


10.40 


0.60 1 6.62 

1 
1 


Guaranteed 
Found 


1.23 
1.37 


10 
10.26 




3 
2.94 


1 

1 


11.21 


0.77 


8.63 


Guaranteed 
Found 


l.«5 
2.10 


9 
11.03 




4 
4.18 






14.77 


0.76 


7.56 



*PoUMh present In form of sulphate. 
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](>4: . Repout of the Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANUFACTLTKEK. 


Trade name or brand. 


Locality where 
sample was taken. 


1 

00 


Locke Feitilizor Co., (5ood enough fertil- 
Locke, N. Y.| izer. 

i 


Locke. 


3823 


Locke Fertilizer Co., 

Locke, N. Y. 


Imperial superphos- 
phate. 


Ix)cke. 


3826 


Lowell Fertilizer Co., 

Lowell, Mass. 


Animal brand. 


Gorham. 


3907 


I^well Fertilizer Co.. 

Lowell, Mass. 


Bone fertilizer for 
corn and grain. 


Gorham. 


3908 


Lowell Fertilizer Co., 

Lowell, Mass. 


Empire brand. 


Moravia. 
Gorham. 


3881 

3906 


Lowell Fertiliz(^r Co., 

Lowell, Mass. 


Fruit and vine. 


Manchester. 


3922 


Frederick Ludlani, 

New York City. 


Acid phosphate. 


Skaneateles. 


3851 


Frederick Ludlaiu, 

New York City. 


Cereal brand. 


Moravia. 


3837 


Frederick Ludlain. 

New York City. 


Dragon's tooth 
brand. 


Moravia. 


3838 


Frederick Liullam, 

New York City. 


P. G. brand. 


Moravia, 


3836 


Marylniid F(Mtilizin.ir and M.muii- 
facturing Co., Baltimore, Md. 


A. B. fertilizer. 


East Lansing. 
Fairport. 


3817 
4021 
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LBOTETD IN NeW YoRK StATK DuUING THE FaLL OF 1897. 





Pounds of 
nitrogen 

in JUO 
pounds of 
fertil- 
izer. 


Pounds of 
ays liable 
phosphoric 

aci<l in 
100 pounds 
of fertil- 
iser. 


Pounds of 

lotul 
pbosphorio 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water solu- 
ble potash 

in lOU 
ponndH of 

feitil- 

izer. 


Pounds sf 
water-solu 
ble nitrofen 
iu 100 pounds 
of fertilizer. 


Pouudfl of 
water solu- 
ble phos- 
phoric acid 

iu 100 
pounds of 
fertilizer. 


Guaranteed 
Found 


■ 

1.85 
1.87 


9 
9.33 




l2T 


1 

t 


10.79 


0.88 


7.61 


Guaranteed 
Found 


1.85 
1.69 


9 

10.32 




2 
2.27 






11.46 


0.77 


7.34 


Guaranteed 
Found 


2.46 
2.49 


9 
9.^4 




4 
3.90* 


1 


10.79 


1.28 6.30 

1 
1 


Guaranteed 
Found 


1.65 
1.69 


8 
7.99 


8.95 


3 

4.22 


1 


0.83 3.31 

! 


Guaranteed 
Found 


1.23 
1.36 


7 
7.71 




2 
2.21 


1 


9.41 


0.78 4.96 

1 
1 


Guaranteed 
Found 


2. '47 
2.62 


7 
7.25 




6 
6.54* 


1 

1 


8.47 


0.84 5.40 

1 


Guaranteed 
Found 




14 
15.32 


15 
17.50 




1 






9.38 


Guaranteed 
Found 


0.75 
0.90 


8 
9.25 


10 
14.30 


1 
1.16 


1 


O.Zi 1 3.62 

1 


Guaranteed 
Found 


3 
3.35 


7 
10.75 




0.79 


1 


12.92 


1.55 8.71 


Below guarantee 


0.21 


i 


Guaranteed 
Found 




10 
11.29 


11 
13.54 


6 
4.JM) 


1 




7.25 

1 


Below girarantee 


1.04 


1 

I 


Guaranteed 
Found 




9 
11.22 




2.50 

2. as 


1 

.. . ... 




12.71 




7.38 



* Potash present in form of sulphate. 
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166 Report of thb^ Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



MANlFACTlRpR. 



Trade naiiif or braud. 



L<x-alily wher« 
•ample Was taken. 



Maryland Fertilizing nnd Mnnu- 
facturlng Co., Baltimore, Md. 



Maryland Fortilizinj; and Manu- 
facturing Ck)., Baltimore, Md. 



:.raryland Fortlllzlncr nnd ^^.*^u^ 
faoturing Co., Baltimore, Md. 



Alkaline bone. 



iFairport. 



Bone superphosphate 



Linden superphos- 
phate. 



Maryland Fi-rt ili/ip.ir nnd Manu- 
facturing Co., Baltimore, Md. 



>.^aryland Ferliliziji.ir and Manu- 
facturing Co., Baltimore, Md< 



Michigan Carbon Works, 

Detroit, Mich. 



Michigan Carbon Works, 

Detroit, Mich. 



Fairport, 



Elbridge. 



Sangston's cereal Fairport 
plant food. 



Tornado. 



Fairport. 



Banner dissolved 
bone. 



Homestead fertilizer. 



MacDougall. 



Oato. 



a 



4019 



4018 



4022 



4020 



3852 



3917 



3901 



Miller Fertilizer Co., 

Baltimore, Md. 



Miller Fertilizer Co., 

Baltimore, Md. 



Miller Fertilizer Co., 

Baltimore, Md. 



Miller Fertilizer Co., 

Baltimore, Md. 



A. Bald ridge's Sen-. MacDougall. 
eca queen. 



Ground bone. 



Moravia. 



Harvest queen phos- Moravia, 
phate. j 



S. C. bone. 



3912 



3834 



3835 



Moravia. |3883 



I 
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LECTKD IN New York State During the Fall of 1897. 





Pounda of 
nitroffvn 

in 100 
poundrt of 

fsrtil- 

izer. 


Ponnda of 
available 
phospboric 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 

total 
pboiphoric 

acid in 
100 pounda 
of fertil- 
iser. 


Pounda of 
w>ter-8oln- 
bla potaab 

in 100 
pounds of 

fertil 

iser. 


Pounds of 
Pounds of watar-soln- 
water-poln- ble phon- 
ble nitrogen pborio acid 
in 100 poundtt in lOU 
of fertilizer. ! pounds of 
1 ferUUzar. 


Guaranteed 
Found 




11.75 
12.96 


12 
13.85 


a '^o 








3.45 ! 

1 


9.22 


Guaranteed 
Found 




10 
12.88 


11 
14.09 


2 
1.49 










9.95 


Below guarantee 


0.51 






Guaranteed 
Found 




11 
10.80 


12 
13.08 


1.50 

2.26 


1 
1 




1 7.17 


Guaranteed 
Found 


1.03 
1.11 


10 
10.55 


11. 
14.22 


2.26 
2.14 


1 
j 


0.68 1 6.40 


Guaranteed 
Found 


0.41 
0.58 


11 
11.31 


12 
13.35 


3.25 
3.84 




0.12 8.40 


Guaranteed 
Found 




30 
27 


34 
35.42 










0.48 


Below guarantee 


3 




Guaranteed 
Found 


1.85 
2.26 


8 
10.63 




1.50 
2.33 


1 


11.38 


0.96 1 8.20 

I 


Guaranteed 
Found 




14 
15.22 






1 




16.47 






11.31 


Guaranteed 
Found 


2.47 
2.86 




15 

18.47 












0.77 


3.68 


Guaranteed 
Found 


1 
1.08 


10 
10.52 


11.50 
11.80 


2.25 
2.50 






0.23 


7.21 


Guaranteed 
Found 




14 
15.26 












16.55 






11.13 



Digitized byCjiOOQlC 



168 Rbpout of the Chemist op THHi 

K^:suLTS of Analyses of Commfiicial Feuthjzfus CoL- 



MANUFACTURER. 



Milsorn Rendering & Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering & Fertilizer 
Co., Buffalo, N. Y. 



Tradename or brand. L.^^e'^J^T;;. J 



Acid pliospliiito. [(Jorhaui. 



3800 



Ammoniated bone Canandaigua. 
and potash. I 



3947 



Milsom Rendering & Fertilizer niiokwluat special Wolcott. 
Co., Buffalo, N. Y. fertilizer. 



Milsom Rendering & Fertilizer 
Co., Buffalo, N. 1. 



Milsom Rendering & Fertilizer 
Co., Buffalo, N. Y. 



Milsom Rendering & Fertilizer 
Co., Buffalo, N. Y. 



Oyolone pure bone Auburn, 
meal. 



[3975 



13845 



(^rain special No. 1. Canandaigua. 



3945 



Grain special No. 2. Canandaigua. 



3946 



Milsom Rendering & Fertilizer Noonan's dissolved hjast Avon. 
Co., Buffalo, N. Y. bono and potash, i 



4031 



Milsom Rendering & Fertilizer Xoonan's special. P:ast Avon. |4032 

Co., Buffalo. N. Y. I 



Milsom Rendering & Fertilizer Terry's special d is- West Henrietta.! 3955 
Co., Buffalo. N. Y. solved bone with I 

potash. I 



Milsom Rendering & Fertilizer Wee<Vs wheat spe- Clyde. 
Co., Buffalo, N. Y. cial. ; 



3997 



Geo. L. Munroe, Pure Canada hard Moscow. 

Oswego. N Y. wood ashes. 



14025 
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LECTBD IN New York State During the Fall op 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 
fertil- 
iser. 


Pounds of Pounds of 
available total 
phospboric phosphoric 

acid io 1 acid in 
lOu pounds I UO pounds 
of fertil- of fertil- 
izer, izer. 


PoondH of 
water solu- 
ble potash 

iu 100 
pounds of 
fertil- 
iser. 


Pounds of 
water-solu- 
ble niti Ok en 
in 100 pounds 
of fertiliser. 


Pounds of 

water-solu- 
ble phos- 

pboric aeid 
in lUO 

pounds of 
fertiliser. 


Guaranteed 
Found 




13 
13.03 




1 

i 
1 




14.30 


f 


1 8.48 

1 


Guaranteed 
Found 


2.40 
1.90 


8 
7.87 


11 

9.8:^ 


7 
G.42* 




0.07 


O.M> 


Below ^arantee 


0.50 


0.58 




Guaranteed 
Found 


0.82 
0.97 


8.38 


9 
10.35 


1.08 
1.10 






0.00 


0.31 


Guaranteed 
Found 


2.40 
2.05 




24 
24.14 










1 0.40 




Guaranteed 
Found 


1 
0.91 


10 
9.71 

0.29 


11 
11.27 


6 
4.93 






0.23 


7.40 


Below guarantee 


1.07 




Guaranteed 
Found 

Below guarantee 


1.25 
1.30 


10 
9.22 

0.78 


1 11 
11.05 


4 
4.61 






0.80 


7.13 


Guaranteed 
Found 




10 
10.05 




8 
6.77 








i 10.38 




5.65 


Below guarantee 


1.23 




Guaranteed 
Found 




12 
10.78 

1.22 




4 
3.31 








1 11.18 




6.07 


Below guarantee 


0.69 




Guaranteed 
Found 




12 
12.91 


14 
1 13.25 


3 
2.96 


- 




1 




8.22 


Guaranteed 
Found 


1 

1.(^1 
1.75 


1 

3.81 


1 "^ 
5.07 

1 


4 
3.97 






0.32 


2.35 


Guaranteed 
Found . 




i i . 

1 l.^<! 

1 1 


4.50 
4.72 






• 







Digitized byCjiOOQlC 



170 Report of thb Chbmist of thb 

Results of Analyses of Commercial Fertilizers Col- 



MANITKACTURKR. 


Tr*de name or brand. 


Locality whero 
aample waa Uken. 


i 

B 

a 
P *> 


1 

Niagara Fertilizer Ck)., Brophers special 
Buffalo, N. Y. standard wheat 
fertilizer. 


Moscow. 


4024 


Niagara Fertilizer Ck)., 

Buffalo, N. Y. 


Brophel's standard 
brand wheat f^- 
tllizer No. 2. 


Moscow. 


4028 


Nkigara Fertilizer Worlds, 

Buffalo, N. Y. 


Special wheat fectll- 
izer No. 1. 


Shortsville. 


3876 


1 

Niagara BYrtilizer Worlds, Special wheat fertil- 
Buffalo, N. y. izer No. 1. 


Shortsville. 


3877 


Niagara Fertilizer Worlis, Wheat special. 
Buffalo, N. Y. 


Waterloo! 


38ei 


Oaltfleld Fertilizer Ck)., 

Buffalo, N. Y. 


Domestic. 


Locke. 


3822 


Oaltfield Fertilizer Co., 

Buffalo, N. Y. 


Genesee Co. wheat 
grower. 


Oakfleld. 


4087 


Oakfleld Fertilizer Co., 

Buffalo, N. Y. 


Special corn aud 
wheat manure. 


Oakfleld. 


40S6 


Oalcfleld Fertilizer Co., 

Buffalo, N. Y. 


Special hop "A." 


Sodus. 


3082 


Oakfleld Fertilizer Co., 

Buffalo, N. y. 


Standard fertilizer. 


Sodus Center. 


3981 


New York City. 


Dissolved bone phos- 
phate of lime. 


Wolcott. 


3974 
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LECTED IN New York State During the Fall of 1897. 



il^J' of fertll 



izer. 



Ponndsof 

totfd 
phosphoric 

acid in 
100 pounds 
of fertil- 
izer. 



Psands of 

wster-Hola- Pounds of 

ble potash ' water-soln- 

iii 10* I ble nitrogen 
ponndsof in 100 pounds 

ferlil- ! of fertilizer, 
izer. 



Pounds of 
water-soln- 
ble phos- 
phoric acid 

in 100 
fK>Qnds of 
fertilizer. 



Guaranteed 
Found 


0.82 
0.91 


8 
8.59 





2 
2.64 






9.86 


0.37 


4.98 


Guaranteed 
Found 


2.10 
2.22 


8 
8.19 




2 
2.22 






9.55 


0.55 


4.88 


Guaranteed 
Found 


1.64 
1.70 


8 
8.29 




3.25 
3.31 


1 


10.47 


0.19 


5.39 


Guaranteed 
Found 




12 
12.03 




2.16 
2.51 








13.30 




9.30 


Guaranteed 
Found 


0.82 
1.14 


10 
10.37 




8 
8.93 






13.02 


0.20 


7.22 


Guaranteed 
Found 


1.65 
2.10 


8 
0.51 


9 
11.05 


1.08 
1.40 






0.38 


6.57 


Guaranteed 
Found 


1 
1.02 


10 
11. 3G 




5 
5.07 






12.09 


0.05 


7.81 


Guaranteed 
Found 


3.70 
3.78 


8 

7.83 




6 
6.63 






9.45 


0.90 


3.26 


Guaranteed 
Found 


0.82 
0.76 


6 
6.55 


8 
7.92 


6.50 
6.16 






0.06 


1.51 


Below guarantee 


0.34 




Guaranteed 
Found 


2.47 
2.97 


10 
11.30 


11 
12.38 


1.62 
2.35 






2.15 


5.20 


Guaranteed 
Found 




12 
13.74 


13 
15.76 














9.86 
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172 Report of the Chemist op the 

Results of Analyses of Commercial Pbetilizebs Col- 



man r fa ctujcer. 



I 

I Trade name or brand. 



Pacific Guauo Co., 



New York City. 



I'otato, tobacco and 
hop fertilizer. 



I'iiclfic Guano Co., Special for potatoes 

New York City, and tobacco. 



Packers' Union Fertilizer Co., 

New York City. 



Packers' Union Fertilizer Co., 

New York City. 



Packers' Union Fertilizer Co., Old Abe universal 
New Y'ork City, fertilizer. 



High-grade universal 
fertilizer. 



Oats and clover fer- 
tilizer. 



Patapsco Guano Co., Alkaline soluble bone. 

Baltimore, Md. 



Patapsco Guano Co., Animal bone and pot- 

Baltimore, Mil. ash. 



Patapsco (xuano Co., Bone and potash corn- 

Baltimore, Md.l pound. 



Patai)sco Guano Co.. drain and grass. 

Baltimore, Md.l 



Looalitj' where 
sample was taken. 



Wolcott. 



3973 



Pembroke. 



Union Springs. 



BaldwinsviUe. 



a 





4049 



3792 



Baldwinsville. 



3859 



Mandana, 



3860 



Ovid. 



3888 



Weedsport 



Ovid. 



Patapsco Guano Co.. High-grade ammonl- 

Baltimore, Md.l ated bone and pot-1 

I ash compound. 



Weedsport 



3958 



3889 



3957 



Patapsco Guano Co., ^nluble bone. ,Ovid. 

Baltimore, Md. 



13890 
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LKGTBD IN NbW YoRK StATB DuRING THE FaLL OF 18i)7. 





Peands of 
Ditrogen 

iu 100 
pounds of 
fertil- 
iser. 


Pounds of 1 Pounds of 
availftble t<nal 
pbosphoi ic'phespboric 

acid in 1 acid iu 

100 pounds 100 pounds 

of fertil- of foriiJ- 

ixer. 1 izer. 


Pound n of 
^atcr-solii- 
ble potaub 

in lUO 
pounds of 
fertil- 
izer. 


Pounds of 
\Vdter aohi- 

blr iiiirogen 
in loipoundsj 

offeniUzer. 


I Poiind««of 
waler-solu- 
' blf phos- 
' phone acid 

ia ICO 
^pouads of 
1 fertilizer. 


Guaranteed 
Found 


2.05 
2.29 


8 
9.17 


9 

13.11 


3 
3.34 




0.48 3.47 

1 


Guaranteed 
Found 


2.06 
2.22 


■ 

8 
10.11 


9 
12.34 


3 
3.13 






0.68 


5.52 


Guaranteed 
Found 


0.82 
1.22 


u 


Q 


5 
4.72 






8.26 1 9.S>5 

1 

1 


0.06 


5.46 


Below guarantee 


0.28 




Guaranteed 
Found 




U 

11 




2 
1.96 








13.90 




4.08 


Guaranteed 
Found 


0.82 
1.06 


8 
8.46 




10 2-^ 


5 






0.20 


6.02 


Guaranteed 
Found 




12 
14.37 




2.81 






• 


M.87 




11.16 


Guaranteed 
Found 


1.85 
2.02 


9 
10.40 




4 
3.86 






14 Au 


0.72 


7.48 


Guaranteed 
Found 




10 
10.87 


11 3 
11.95 1.92 










4.17 


Guaranteed 
Found 


1.23 
1.40 


10 
10.60 




3 
3.20 






11.30 


0.78 


8.19 


Guaranteed 
Found 


0.82 
0.95 


7 
8.52 


t 

9 8 
9.77 8.60 






0.43 


5.12 


Guaranteed 
Found 




14 
15.74 












16.44 






11.31 
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174 Report op thb Chbmist op the 

Results of Analyses of Gommeroial Fertilizers Col- 



MANUFACTURER. 



Trade Dame or brand. 



Moro Phillips Cliemical CJo., ,C. & G. complete fer- 

Philadelpbla, Pa. tillzer. 



Moro Phillips Chemical Co., 

Philadelphia, Pa. 



Moro Phillips Chemical Co., 

Philadelphia, Pa. 



Moro Phillips Chemical Co., 

Philadelphia, Pa. 



More Phillips Chemical Co., 

Philadelphia, Pa. 



Half and half. 



Soluble bone phos- 
phate. 



Special fertilzer. 



Locality where 
sample waa taken. 



Sherwood. 



Sherwood. 
Kendaia. 



Sherwood. 
MUo Center. 



Sherwood. 
Milo Center. 



Standard guano. 



Sherwood. 
Milo Center. 



8800 



I 

a 

o 



8798 
3894 



8799 

39^ 



3802 
3742 



3801 
8M0 



Moro Phillips Chemical Co., Standard phosphate, 

Philadelphia, Pa. 



Kendaia. |3893 



Moro Phillips Chemical Co., 

Philadelphia, Pa. 



QulnnipLac Co., 



New Yorli City. 



Qulnniplac Co., 



New York City. 



Quinnlplac Co., 



New York City. 



Quinnlplac Oo., 



New York City, 



Tompkins Co. guano 
special. i 



East Lansing. [3816 



Ammoniated bone 
phosphate. 



Lima. 



13906 



Ammoniated wheat Bast Bloomfield.[3950 
manure. ' 



Bachman's special iMaoDougall. [3928 
complete manure. 
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LECTED IN New York State During the Fall of 1897. 





Pounds of 

nitrogen 

4n m 

pounds of 

fertil- 

iaer. 


Poundsof 
ayailable 
pbospborie 

aoid in 
100 pounds 
of fertil- 
izer. 


Poundsof 

total 
pbospboric 

aoid in 
110 pounds 
of fertil- 
iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
izer. 


Pounds of 
water-solu- 
ble nitrogen 
in lOt pounds 
of fertiliser. 


Pounds of 
waler-soln- 

bis phos- 
phoric acid 

in ItO 
pounds of 

fertilizer. 


Guaranteed 
Found 


1 
0.90 


8 
7.90 


9 

9.62 


1.60 
1.66 






0.43 


6.55 


Guaranteed 
Found 




10 
10.37 


11 
11.63 


6.50 
5.96 










5.17 


Guaranteed 
Found , 




14 
14.02 


15 
15.23 














9.56 


Guaranteed 
Found 


1.86 
1.90 


9 
9.11 


10 
11.87 


4.75 

4.88 






0.26 


5.93 


Guaranteed 
Found 


0.82 
0.90 


10 
10.17 


12 
12.73 


4 
2.98 






0.29 


5.75 


Below guarantee 


1.02 




Guaranteed 
Found 


1 
1.28 


9 
9.28 


11 
11.53 


2.50 
6.09 






0.66 


6.14 


Guaranteed 
Found 


1 
1.35 


9 
8.76 


11 
10.07 


2.50 
2.52 






0.58 


6.65 


Below guaarantee 


0.24 




Guaranteed 
Found 


0.82 
1.07 


8 
8.46 




4 
3.82 


' 




12.26 


0.52 


2.42 


Guaranteed 
Found 


1.64 
2.18 


10 
10.07 




5 
4.67 






14.08 


0.54 


3.20 


Below guarantee 


0.33 




Guaranteed 
Found 


0.82 
1.27 


10 
9.89 




4 
4.06* 






12.70 


0.33 


4.58 


Guaranteed 
Found 


1.66 
2.06 


9 
9.06 


10 
13.44 


1 
1.16* 






0.67 


4.08 



* Potash present in form of sulphate. 
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176 Report of the Chemist of the 

Results of Analyses of (\)mmek(ual Feuth.izers Vol- 



MANUFACTURER. 


Trade name or bruud. 


Localitj where 
sample was Uken. 


1 


Qulnnipiac Co., 

New York City. 


Grain and seeding 
phosphate. 


i 
Rochester. 4005 


Qulnnipiac Co., 

New York City. 


Grain phosphate. 


Lima. 3904 

1 


Qulnnipiac Co., 

New York City. 


Potash and bone. 


Rochester. 

• 


4000 


Qulnnipiac Co., 

New York City. 


Soluble dissolved 
bone. 


Springport. 


3794 


Quinnipiac Co., 

New York City. 


Soluble dissolved 
bone. 


Dundee. 


3923 


1 

Quinnipiac Co., Special wheat fertil- Mandana. 
New York City. izer. 

1 


3849 


Rasln Fertilizer Co., 

Baltimore, Md. 


Rasin acid phosphate. 


Penn Yan. 


3987 


Read Fertilizer Co., 

New York City. 


1 

Acid phosphate. Himrods. 

1 


3928 


Read Fertilizer Co., 

New York City. 


Jones' ammoniated 
dissolved bone. 


Himrods. 


3924 


Re^d Fertilizer Co., 

New York City. 


Jones* special alka- 
line bone, 


Himrods. 


3925 


Read Fertilizer Co., 

New York City. 


i 

Prime wheat fertil- Poplar Ridge, 
izer. 


3805 

1 
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LECTBD IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 

in 100 
pounds of 

fertil- 
izer. 


Pounds of 1 Peundsof 
available total 
phuspboric! phosphoric 

acid in acid in 
100 pounds 10* pounds 
of fertil- of fertil- 
izer, iser. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 
fertil- 
iser. 


Pounds of 
water solu- 
ble nitrofcen 
in 100 pounds 
of fertiliser. 


Pounds of 
water-solu- 
ble phos- 
phoric acid 

in 100 
pennds of 
fertiliser. 


Guaranteed 0.82 
Found 1.14 


8 
8.46 


9 
10.89 


5 
5.24 






0.36 


5.12 


1 
Guaranteed 1.64 
Found 2.02 


9 

9.45 




4 
4.45 






12 


1.05 


6.34 


Guaranteed 
Found 




10 
10.06 


13.25 
13.25 

• 


6 
5.57 










3.27 


' 1 1 
Below guarantee | | 


0.43 




Guaranteed 
Found 




14 
15.44 


15 
16.99 














12.67 


Guaranteed 
Found 




13 
14.76 


14 
16.43 














11.66 


1 

Guaranteed 1.65 10 
Found 1 1.97 11.22 

1 

1 




4 
4.11 






15.10 


0.06 


5.05 


Guaranteed 
Found 




14 
14.51 












15.33 






11.01 


Guaranteed 
Found. 




13 

15.06 












15.71 






10.29 


niiflrnnfPArl 1 O K!^ 1 in 




8 
6.66 






Found 1 0.72 

1 

Below guarantee | 

1 


9.75 


12.50 


0.12 


5.54 


0.25 


1.34 




Guaranteed 
Found 




13 
13.88 




3 
2.10 








16.64 




4.17 


Below guarantee 






0.90 




Guaranteed 
Found 


1.65 
1.60 


1 
8 ^ 


4 
4.06 






8.03 


9.17 


0.47 


6.28 



12 
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178 Report of the Chemist op the 

Results of Analyses of Commeroial Fertilizers Col- 



manufacturer. 


Trade name or brand. 


Localitj where 
aaiDple was taken. 


1 

a 

r 

1 


Read Fertilizer Co., 

New York City. 


Standard superphos- 
phate. 


Skaneateles. 


88i6 


John. S. Reeee & Oo., 

Baltimore, Md. 


Bone phosphate mix- 
ture. 


Penn Yan. 


8066 


John. S. Reese & Co., 

Baltimore, Md. 


Elm phosphate. 

• 


Penn Yan. 


3835 


John. S. Reese & Oo., 

Baltimore, Md. 


Half and half. 


Fayette. 


8921 


John. S. Reese & Oo., 

Baltimore, Md. 


Special alkaline bone. 


Albion. 


4067 


Standard Fertilizer Co., 

Boston, Mass. 


Bone and potash. 


Wolcott. 


3868 


I. P. Thomas & Son Oo., 

Philadelphia, Pa. 


Farmers' choice bone 
phosphate. 


Sherwood. 
ChurchvlUe. 


8809 

4043 


I. P. Thomas & Son Co., 

Philadelphia, Pn. 


Improved superphos- 
phate. 


Sherwood. 


3808 


I. P. Thomas & Son Co., 

Philadelphia, Pn. 


Normal bone phos- 
phate. 


Levanna. 


3797 


I. P. Thomas & Son Co., 

Philadelphia, Pa. 


S. 0. phosphate. 


Penn Yan, 


3938 


Henry F. Tucker Co., 

Boston, Mass. 


Imperial bone snper- 
phosphate. 


Wolcott. 
Rochester. 


3965 
4007 
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LEOTED IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 

in 100 
pouuds of 

fertil- 
izer. 


Pouuds of 

available 

phosphoric 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 

total 
phosphoric 

acid io 

100 pounds 

ofierlil- 

iier. 


Pouads of 
water-solu- 
ble pfitash 

iu 100 
pounds of 

fertil- 
izer. 


Pounds of 
water-solu- 
ble nitrogen 
ill 100 pounds 
of fertilizer. 


Pounds of 
water-Boln- 

ble phos- 
phoric acid 
in 100 

pounds of 

fertiliser. 


6iiArfi.ntp<Hl 


0.88 
1.01 


8 
8.46 


9 
10.57 


4 
3.87 






Foaod 


0.15 


6.06 


Guaranteed 
Foand 


0.82 
1.74 


10 
10.85 




3 
2.36 






12.47 


0.88 


0.65 


Below ^araatee 


0.64 




Guaranteed 
Found 




14 
14.72 












15.70 




^ 


10.71 


GnArftntped 


0.82 
0.98 


8 
11.85 




1 
0.58 






Found 


13.85 


0.30 


1.55 


Below guarantee 


0.42 




Guaranteed 
Found 




10 
11.67 


12 
13.99 


1 
1.09 










6.04 


Guaranteed 
Found 




8 
13.20 


10 
14.73 


2.50 
2.30 










7.66 


Guaranteed 
Found 


2 
2.57 


9.50 
9.46 


11 


o 






12.59 ' 2.18 


0.90 


5.71 


Guaranteed 
Found 


1 
0.80 


10 
9.94 


12 1 
10.88 ' 1.36 

I 






0.37 


6.98 


Guaranteed 
Found 


1 
1.54 


8.50 
9.35 


9 1.60 
12.06 ; 2.70 


, 




0.34 


5.36 


Guaranteed 
Pound 




14 

16.55 










17.51 




12.33 


Guaranteed 
Found 


1.03 
1.55 


8 
8.26 


9 O IK 






10.83 


2.69 


0.49 


4.78 
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180 Report of tub Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



manufacturkr. 


Trade name or brand. 


Locality where 
sample was takeD. 


c 

1 
r 

CO 

1 


Henry F. Tucker CJo., 

Boston, Mass. 


Original Bay State 
bone superphos- 
phate. 


Wolcott. 
Rochester. 


1 

1 

3966 
4006 


G. 0. P. Turner, 

ChurehviUe, N. Y. 


Dissolved bone with 
potash. 


ChurehviUe. 


4042 


<J. 0. P. Turner, 

ChurehviUe, N. Y. 


High-grade guano. 


ChurehviUe. 


4040 


G. 0. P. Turner, 

Churehvllle, N. Y. 


None such. 


ChurehviUe. 


4041 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Acid phosphate. 


Clifton Springs. 


3863 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Ammonlated phos- 
phate. 


East Bloomfieid. 
Sodus. 


8954 
3964 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Cabbage special. 


Clyde. 


3905 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Clifton. 


Sodus. 


3983 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Hop and tobacco 
grower. 


Jordan. 


3855 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Old Pittsburg. 


Bast Bloomfield. 


3953 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Onion special. 


Clyde. 


3996 
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LBCTED IN New York Staie During the Fall of 1897. 





Pounds of 
nitropeu 

in 100 
pounds of 

fertil- 
izer. 


Pounds of 
available 
phoJ'phoiic 

acid in 

100 |>ounds 

of fertil. 

izer. 


Pounds of 

tot ll 
phosphoric 

acid in 

lot pounds 

of feitil- 

izor. 


Pounds of 
water-solu- 
ble potash 

in 100 
pounds of 

f»*rlil 
izi-r. 


Pounds of 

watcrwoln- 

ble nitrogen 

in 100 pounds 

of fertilizer. 


Pounds of 
water solu- 
ble phos- 
phoric acid 

in 100 
ponudH of 
Icriilizer. 


Guaranteed 
Found 


1.65 
1.65 


■ 

9 
9.63 


10 
11.77 


2 
2.34 




0;59 


7.33 


Guaranteed 
Found 




10 
13.75 




3 
3.03 


_. . 1 




14.09 




9.56 


Guaranteed 
Found 


2.50 
2.01 


9 
8.38 




4.75 
4.36 






9.35 


0.67 


6.39 


Below guarantee 


0.49 


0.62 


0.39 




Guaranteed 
Found 


1.25 
1.35 


10 
8.14 




7 
6.28 






9.78 


0.75 


5.94 


Below guarantee 


1.86 


0.72 




Guaranteed 
Found 




16 
17.32 












18.85 






13.33 


Guaranteed 
Found 


1.65 
2.26 


8 
7.78 




1 
1.09 






9.17 


0.43 


5.71 


Below guarantee 


0.22 




Guaranteed 
Found 


3.29 
3.37 


4.48 




7 
6.81 






7.29 


0.30 


2.10 


Below guarantee 


0.52 




Guaranteed 
Found 


2.47 
3.07 


10 
8.33 




2.50 

2.80 






10.64 


0.30 


4.05 


Below guarantee 


1.67 




Guaranteed 
Found 


3.29 
3.40 


6 
6.24 


7 
7.01 


5 
4.97 






0.27 


3.90 


Guaranteed 
Found 


1.65 
1.S2 


8 
9.43 




3 
3.23 






9.78 


0.04 


6.02 


Guaranteed 
Found 


2.47 
2.41 


7 

6.88 




8 
9.02 


1.10 




8.19 


4.14 
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182 Report of thb Chemist of the 

Results of Analyses of Commercial Fertilizers Col- 



manufacturer. 


Trade name or brand. 


Locality where 
sample wa» token. 


1" 

02 


Walker Fertilizer Co., 

Olifton. Springs, N. Y. 


Ontario brand. 


East Bloomfleld. 
Clyde. 


8952 
3dM 


Wallier Fertilizer Co., 

Olifton Springs, N. Y. 


Potato and vege- 
table grower. 


Jordan. 


3866 


Wallcer Fertilizer Co., 

Olifton Springs, N. Y. 


Pure ground bone. 


Clifton Springs. 


3864 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Special mixture. 


Plttsford. 


4002 


Walker Fertilizer Co., 

Olifton Springs, N. Y. 

\ 


Victoria bone. 


Jordan. 


3857 


Walker Fertilizer Co., 

Olifton Springs, N. Y. 


Wheat special No. 2. 


Clifton Springs. 
Clyde. 


8862 
3dQ3 


Walker, Stratman & Co., 

Pittsburg, Pa. 


Four fold. 


Gorham. 


3900 


Williams & Clark Fertilizer Co., 
New York City. 


Americus brand po- 
tato phosphate. 


Locke. 


8R21 


Williams & Clark Fertilizer Co.. 
New York City. 


Goodrich grain fer- 
tilizer. 


Lflma. 


3903 


Williams & Clark Fertilizer Co., 
New York City. 


Special " A " brand. 


Pittsford. 


4003 


Williams & Clark Fertilizer Co., 
New York City. 


Special " B " brand. 


Plttsford. 


4004 
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LKCTBD IN New York State During the Fall of 1897. 





Poondsof 
nitrofen 

in 100 
pounds of 

fertil. 

izer. 


Ponndaof 

available 

phosphoric 

aoid in 

100 poauda 

of fertil- 

izer. 


Ponndaof 

total 
phosphoric 

aoid in 
100 pouoda 
of fertil- 
izer. 


Poands of 
water-solu- 
ble potash 

in 100 
ponnda of 

fertil- 
izer. 


Pounds of 

Ponnds of water-sola- 

wator-aolu- ; blephos- 

ble nitroK**n phono acid 

in 100 pouDdH< in 100 

of fertilizer. 1 pounds of 

' fertilizer. 


Guaranteed 
Found 




10 
10.59 




4 
3.78 








11.99 




6.81 


Below guarantee 


0.22 




Guaranteed 
Found 


2.47 
2.76 


6 
5.62 




7 
6.82 






7.92 


0.25 


3.63 


Below guarantee 


0.38 




Guaranteed 
Found 


3.70 
4.15 




21 
22.98 












2.14 




Guaranteed 
Found 


0.82 
0.96 


7 
7.54 




2 
2.62 






7.85 




3.95 


Guaranteed 
Found 


0.82 
0.83 


8 
8.36 




1.50 
1.75 






8.98 




4.92 


Guaranteed 
Found 


1.65 
1.63 


11 
11.44 




5 
5.13 






12.69 


0.01 


6.78 


Guaranteed 
Found 


1 
1.43 


8 
9.53 




1 
1.31 






10.90 


0.21 


5.52 


Guaranteed 
Found 


2.47 
2.49 


6 
6.19 


7 r ^ 






9.80 


5.06 


0.74 


2.05 


Guaranteed 
Found 


2 
2.37 


10 
10.90 




5 
4.47 






13.61 


1.42 


5.89 


Below guarantee 


0.53 




Guaranteed 
Found 


1.65 
2.01 


8 
8.39 


9 
9.54 




4 

4.87 






1.90 


6.20 


Guaranteed 
Found 


0.82 
1.30 


8 
6.87 


9 

8.7r» 


4 
4.57* 






0.36 


4.06 


Below guarantee 


1.13 





* Potash present in form of sulphate. 
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Results op Analyses of Commbrcial Fertilizers Col- 



I 



MANUFACTURER. I Trade name or brand. 



Williams & Clark Fertilizer Co., Standard grain. 
New York City. 



Williams & Clark Fertilizer Co., Standard grain and 
New York City, vegetable. 




Wooster & Matt, Alkaline bone. 

Union Hill, N. Y. 



Wooster & Mott, (irain and grass. 

Union Hill, N. Y. 



Wooster & Mott, 

Union Hill, N. Y 



York Chemical Works, 

( York, Pa. 



i 



Loralily whore ' 5 
sample waa taken, p a 

I .2 



T^nion Hill. 



Union Hill. 



Storm king. 



Union Hill. 



Ammoniated bone Romulus, 
and potasb. 



4058 



HoUey. 14059 



4016 



4017 



4015 



3896 





York, Pa. 








Zoll Guano Co., 


Dissolved S. C. phos- 
Baltimore, Md. phate. 


Mandana. 


3848 


Zell Guano Co., 


Baatimore, Md. 


Economizer. 


Kendaia. 
Wolcott. 


3891 
3972 


Zell Guano Co., 


Baltimore, Md. 


Fruit tree invigora- 
tor. 


Wolcott. 


3969 


Zoll Guano Co., 


Baltimore, Md. 


Goncsoe fertilizer. 


Woloott. 


3970 
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LECTED IN New York State During the Fall of 1897. 





Pounds of 
nitrogen 

in 100 

ponuds of 

fertil- 

i»-er. 


Pounds of 
available 
phosphoric 

acid in 

lOv pounds 

of fertil 

izer 


Pounds of 

total 
pbospboric 

acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
water-solu- 
ble potash 

iulOO 
pounds of 

fertil- 
izer. 


Pounds of 

watecsolu- 

ble nitrogen 

in 100 pounds 

of fertilizer. 


Pounds of 
water-solu- 
ble phos- 
phoric acid 
in 100 
iioubda of 
reitilizer. 


(Guaranteed 1.02 
Found 1.08 


8 
10.89 




4 
3.37*' 






12.04 


1.03 


6.40 


Belo'wr guarantee 




0.63 




Guaranteed 
Found 


1 RJ, 1 o 




4 
2.75* 






1.38 


11.54 


13.24 


0.60 


7.59 


Below guarantee 


0.26 


1.25 




Guaranteed 
Found 




13 
15.10 




3 
3.21 








15.34 




11.68 


Guaranteed | 1.23 
Found 1 1.22 


10 
10.77 




3 
3.35 






11.68 


0.60 


8.39 


Guaranteed 1.85 
Fouud 1.85 


9 
9.69 




4 
4.30 






10.90 


O.W 


7.11 


Guarantee!] | 0.82 
Found ! 1.13 


10 
10.18 




3 
3.69 






12.47 


0.53 


4.83 


Guaranteed | 0.82 
Found 1 0.98 


8 
9.53 




2 
2.72 






12.08 


0.28 


3.16 


Guaranteed 
Found 




13 
14.20 


15 
16.90 








1 

1 

! 






12.35 


1 

r-rii'nrnnl'pprl 1 O KH 


o 




2 

2.37 






•Found 1 0.97 | 10.24 

1 1 


13.11 


0.02 


6.40 


Guaranteed 
Found 1 




10 
10.88 1 


I 

1 12 
13.39 


8 
7.55 






1 




7.83 


i 
Below guarantee 


0.^ 




r^imrantooil O (V^ 


8 
10.32 


10 
11.08. 


2 
2 






Found 


1 ^.^K, 

1.12 


0.26 


7.79 


Below guarantee 


0.93 





* Potash present In form of sulphate. 
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Results of Analyses of Commercial Fertilizers Col- 



MANDFACTUBER. 


Trade name or brand. 


LocnlitT where 
sample wa« taken. 


1 

s 

D 

a a 

o 

1 


Zell Guano Co., 

Baltimore, Md. 


Seneca Co. special. 


Ovid. 


^85 


Zell Guano Co., 

BalUmore, Md. 


Special grain fertil- 
izer. 


4 

Clyde. 


3969 


Zell Guano Co., 

Baltimore, Md. 


Special high-grade 
potato manure. 


Wolcott 


3971 


Zell Guano Co., 

Baltimore, Md. 


Special high-grade 
wheat fertilizer. 


Ovid. 

North Sparta. 


3886 
4026 


Zell Guano Co., 

Baltimore, Md. 


10 and 10. 


Owasco. 


3847 


Zell Guano Co., 

Baltimore, Md. 


Wilson's special No. 
1. 


York. 


4029 
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LBCTBD IN New York State During the Fall op 1897. 



Pounds of 

' nitrogen 

in 100 

pounds of 

lertil- 

izer. 


Pounds of 
available 
phosphoric 

acid iu 

100 pounds 

offertU- 

izer. 


Pounds of 

toUl 
phosphoric 

acid in 

lOU pounds 

offertil- 

izer. 


Pounds of 
water-solu- 
ble potash 

iu 100 
pounds of 
fertil- 
izer. 


Pounds of 
n at er- solu- 
ble nitrogen 
iu 100 pounds 
of fertilizer. 


Pounds of 
water solu. 

bio phos- 
phoric acid 
in 100 

rounds oi 

fertilizer. 


Guaranteed 
Found 


0.80 
0.91 


10 
11.55 




5 
4.85 






13.37 


0.09 


9.08 


Guaranteed 
Found 


0.82 
2.89 

• 


8 
8.69 


10 
10.92 


4 
2.51 






1.19 


6.41 


Below guarantee 


1.49 




Guaranteed 
Found 


3.25 
2.56 


6 
7.67 


8 
10.48 


8 
6.26 






0.94 


4.32 


Below guarantee 


0.69 


1.74 




Guarajiteed 
Found 


1.60 
1.76 


10 
11.44 




5 
5.18 






12.65 


0.62 


8.98 


Guaranteed 
Found 




10 
11.84 


12 , 10 
13.49 ; 9.94 

1 










9.87 


Guaranteed 
Found 


0.80 
0.96 


8 
9.76 


1 A '^ 






11.64 


1 3.80 


0.08 


7.84 
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III. CONDITIONS REQUIRED FOR THE SUC- 
CESSFUL GROWTH OF SUGAR BEETS* 



L. L. VAN SLYKK. 



SUMMARY. 

The following elements determine whether sugar beets can be 
grown at a profit: (1) Richness in sugar; (2) purity of solids; (3) 
yield of beets; (4) cost of crop; (5) market price. 

(1) Richness in sugar. Analyses of about 140 samples of beets 
grow^n in different parts of New York State during 1897 show a 
vaTiiirion of sugar in the beets from below^ 12 to over 18.5 per cent, 
with a general average of 15.3 per cent. This average is some- 
what higher than shown by other states. 

The following conditions exercise a marked influence upon the 
development of sugar in beets: Climate; variety of beet; qi.ial- 
ity of seed; kind aud <iuantity of |)lant food; soil; methods 
of cultivation; size of beets; and time of planting and harvest- 
ing. 

(2) Purity of solids. The coefficient of purity is the propor- 
tion or i)ercentage which the sugar constitutes of the total solids 
in the juice, aud is found by dividing the per cent of sugar in 
juice by the per cent of total solids in juice. The higher the co- 
efficient of purity, the larger will be the proi)ortion of sugar crys- 
tallized out in manufacture. The purity is influenced by ma- 
turity of beet, kind of fertilizei's us<*d, size of beet and portion 
of root. Immature beets contain sugar of low purity, also beets 
grown with excess of highly nitrogenous manures. The sugar 
in large beets has a lower coefficient of purity than in smaller 
beets. The portion of beet growing above surface of soil has 

♦ Partial reprint of Bulletin No. 185. 

NOTB.—For the most comprehensive treatise published, the reader is referred to 
Farmers' Bulletin No. 52 on " The Sugar Beet," by H. W. Wiley, Chief of the DlYisioD 
of Chemistry, U. S. Department of Agriculture, Washington, D. C. 
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sugar of inferior purity. The coeflQcient of purity in the samples 
analyzed varied from below 75 to over 87, with an average of 
82.5. 

(3) Yield of beets. Twenty tons of marketable beets an acre 
may be regard<^ as a maximum yield in commercial operations. 
An average of 10 to 12 tons an acre may probably be expected in 
favorable seasona in this State. 

(4) Cost of production. The cost of raising an aci'e of sugai- 
beets may be placed between $40 and |50, when all conditions 
are favorable. 

(5) Market price and profits. There is good reason to exp<»ct 
that beets will bring from ?4 to $5 a ton according to varying con- 
ditions of sugar, purity, etc. In general, a profit of |5 to $10 an 
acre above all expenses may be regarded as a reasonable expecta- 
tion from the crop. 

(6) General consideratiohs. The sugar beet is to be grown as 
an added crop with a comj)aratively small acix'age at the begin- 
ning, increasing as conditions favor. The educational value de- 
rived from growing sugar bcn^ts is considerable. A farmer who 
learns to grow sugar beets well will grow other crops better for 
the experience. The soil on which sugar beets have been grown 
is left in better mechanical condition Ihan by other crops. 

INTRODUCTION. 

The growing of sugar beets for the production of sugar is, at 
the present time, attracting more attention in our State than any 
other subjecit connected with agriculture. Farmers are asking for 
reliable information in regard to those various phases of the sub- 
ject which possess spe^cial interest for them. They want to know 
whether the soil and climate of our State are adapted to the suc- 
cessful raising of sugar beets; whether they may have a reason- 
able assurance of a fair profit, compared with other crops grown 
by them; and whether there is any degree of certainty that they 
may be sure of a cash crop and a steady market. The chief ele- 
ments which determine whether sugar beets can be grown at a 
profit are the following: 
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I. Ricbnese in sugar. 
II. Purity of solids. 

III. Yield of beets an acre. 

IV. Cost of raising and transporting crop. 
V. Market price and profits. 

VI. (leneral considerations. 



I. RICHNESS IN SUGAR. 

When beets wei-e firat used as a source of sugar, the amount of 
sugar contained in them avemged about 6 i^er cent. As a result 
of cai'eful selection and breeding during a iMM'iod of many years, 
tlie amount of sugar has been increased to an average lying 
between the limits of 12 and 15 per cent. Many croi>s of beets 
show a sugar content of over 15 per^ct^nt, while in some excep- 
tional cases, the sugar has btn^n repoi-ted as high as 20 ]M>r cent 
and even higher in this State. Farmers must avoid the mistake 
of regarding exceptional cases as typical. When all the details 
are known about remarkably high yields of sugar in bet^s, it is 
usually found that si)ecial conditions exist which cannot readily 
be duplicated in commercial operations. The (luestion of interest 
to each farmer pertains to the results he can secure on his farm, 
working under the conditions involved in gi'owing beets on a 
commercial scale. From results secured by this Station during 
the past year with beets grown in various sections of the State, 
we can present data which ought to be of value in showing how 
much sugjir has been obtained in beets. 

Before pi»esenting a summary of our data, we will explain cer- 
tain terms which it will be necessary to use. In using the terra 
^* sugar/' we mean the crystallizable sugar that goes by the chem- 
ical name of sucrose. The amount of sugar is stated in two ways: 
" Sugar in beet " and " sugar in juice.'' One hundred |>ounds of 
sugar beets contain, on an average, about 95 pounds of juice, and 
so the sugar in 100 pounds of beets is contained in 95 pounds of 
juice. Therefore, the juice is more concentrated with respect to 
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sugar, and when the results are expressed in percentages, the 
number expressing the per cent of sugar \b higher in the juice 
than in the beet. 

We present below in tabulated form the results obtained in 
making analyses of about 140 samples of sugar beets grown in 
this State during 1897: 

Results op Analyses op Sugar Bests Grown during the Season op 1897. 





Si 


a 




«S 


a^ 


i^ 


ja 


VARIETY OF BEET. 




s 


go 


2^ 

ma 


§3 

«3s 








g d 


s 


?2 


n 




Hz: 








5 


>»«*5 


^<M 


► O.S 


>.S 6 


► 




< 


tz: 


Per ot. 


<o 


Per ot. 


< 


< 




Per et. 


Per ct. 


0Z8. 


Klein Wanzlebener 


11 to 12 


4 


12 


12 7 


16.6 


76.5 


20 


Klein Wanzlebener.... 


12 to 13 


11 


13 


13.7 


18.3 


75.4 


18 


Klein Wanzlebener 


13 to 14 


10 


13.8 


14.5 


18.3 


80.0 


14 


Klein Wanzlebener 


14 to 15 


11 


14.7 


15.5 


19.3 


80.3 


17 


Klein Wanzlebener 


15 to 16 


15 


15.8 


16.6 


19.7 


84.3 


14 


Klein Wanzlebener 


16 to 17 


11 


16.6 


17.4 


20.4 


85.3 


16 


Klein Wanzlebener 


17 to 18 


13 


17.6 


18.5 


21.7 


85.2 


14 


Klein Wanzlebener 


18 to 19 


3 


18.5 


19 6 


22.7 


85 9 


13 


Vilmorin Improved 


11 to 12 


3 


11.7 


12.3 


16.4 


75.0 


16 


Vilmorin Improved 


12 to 13 


5 


12.8 


13.5 


17.6 


76.7 


24 


Vilmorin Improved 


13 to 14 


9 


13.8 


14.5 


17.6 


82.4 


19 


Vilmorin Improved 


14 to 15 


8 


14.8 


15.6 


18.8 


«3.0 


16 


Vilmorin Improved 


15 to 16 


17 


15.6 


16.4 


20.0 


82.0 


16 


Vilmorin Improved 


16 to 17 


9 


1H.6 


17.5 


20.0 


87.5 


15 


Vilmorin Improved 


17 to 18 


6 


17.8 


18.7 


21.9 


85.4 


18 


Vilmorin Improved 


18 to 19 


2 


18.6 


19.6 


23.4 


83.8 


24 






SUMM 


ARY. 










Klein Wanzlebener 




78 


15.3 


16.1 


19.6 


82.2 


loi 


Vilmorin Improved 




59 


15.3 
15.3 


16.1 


19.4 


83.0 


17i 


Average of all 


16.1 


19.5 


82.5 


16i 



Below we present general averages of some of our results giv- 
ing figures for several different counties. While these results 
are of interest, they possess little real value so far as they repre- 
sent general conditions, because we have received too few sam- 
ples from most counties to afford any fair basis for comparison. 
Readers are carefully cautioned against drawing any sweeping 
conclusions from the results presented in this manner. 
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Results of Analyses of Sugar Beets Grown in Different Counties. 



countt. 



Albauy 

Broome 

Cayuga 

Chautauqua . 

Clinton 

Columbia 

Cortland 

Erie 

Genesee 

Lewis 

Madison 

Monroe 

Oneida ..^... 

Ontario 

Orleans 

Oswego 

Otsego 

St. Lawrence 
Wyoming 



Amount of j AinouDt of Co-efficient 
sugar iu beet, sugar in juice. ofpuiliy. 




A few results are not inserted in the foregoing table^ because 
rlie b(H4s were considerably dried when received and the results 
were unduly high and misleading. 

From these data it would appear that in making estimates, 
farmei*s would be wisely conservative in basing their calculations 
upon beets containing an average not exceeding 15 per cent of 
sugar. Disappointment will await most of those who, never hav- 
ing grown sugar beets, expect profits from the industry based 
upon figures that are much above the average actually obtained. 
It must also be kept in mind that the season of 1897 in New York 
was most favorable for beet growing and the results secured 
probably represent condition® better than average. 

The av(M-age ])erc(aitage of sugar in beets, as reported in other 
states, is as follows: 
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▲vERAGB Percentage of Sugar in Beets Grown in Difterbnt States. 



states. 



Califoroia, average for five years 

Utah, average for five years 

Nebraska, average for five years. 

Oregon 

Washington 

Wisconsin 



SUQAB. 



Ib bMto. 


In jQioe. 


Per cent. 


Per cent. 


14.2 


14.9 


12.2 


12.8 


12.8 


13.5 


14.2 


14.9 


14.- 


14.7 


11.8 


12.4 



CONDITIONS INFLUENCING AMOUNT OF SUGAR IN 

BEETS. 

Numerous conditions exercise a marked influence upon the 
development of sugar in beets. Among the most important, we 
may mentioh the following: 

1. Climate. 

2. Variety of Beet. 

3. Quality of seed. 

4. Plant-food. 

5. Soil. 

6. Methods of cultivation. 

7. Size. 

8. Time of planting and harvesting. 

1. Climate. 

Temperature. — According to extended experience, it has been 
shown that the highest amount of beet sugar is commonly 
obtained in places whose mean summer temperature is about 
70° F. 

Rainfall. — The amount of rainfall most favorable to the devel- 
opment of sugar in beets is from two to four inches a month dur- 
ing the summer. Midsummer drought works injury to the de- 
velopment of sugar beets. Rains after the crop has matured and 
before it is harvested may start a new growth of the beets, by 
which the percentage of sugar is materially lowered. 
13 
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Sunshine, — An abundance of sunshine also is essential to the 
largest development of sugar in beets. 

Most of the tillable portions of New York practically fulfil the 
climatic conditions required for a satisfactory development of 

sugar in beets. 

2. Variety op Bbbt. 

The a?nount of sugar present in a beet varies, to some extent, 
with the variety of beet grown. Taking standard varieties, we 
find greater differences in the sugar content of the same variety 
grown under different conditions than we do of different varieties 
grown under uniform conditions. The varieties most commonly 
grown the past year in this State have been Vilmorin Improved 
and Klein Wanzlebener. Several other varieties have been 
grown at this Station. We give below a tabulated statement 
showing the per cent of sugar contained in different varieties of 
beets grown during the season of 1897. 

Sugar in Different Varieties of Beet. 

Average 

amount of 

sugar in beet. 

Vakibtt. Per cent. 

Klein Wanzlebener 16.3 

Vilmorin Improved 15.3 

Kleiu Wanzlebener (grown at Geneva) 15.7 

Vflmorin Improved (grown at Geneva) 15.5 

Demesmay (grown at Geneva) 12.2 

Vilmorin Elite (grown at Geneva) 14.5 

Vllmorin's La Plus Riche (grown at Geneva) 16.6 

3. Quality op Sbjdd. 

The importance of using only highly bred seed oannot be over- 
estimated. In Europe the production of sugar-beet seed has 
become a separate branch of industry. Cairefully selected and 
tested beets containing from 16 to 18 per cent of sugar and of 
high purity are used for this purpose. 

4. Plant Food. 

Kinds and amounts. — It is safe to assume that sugar beets can- 
not be successfully grown on many farms in this state for any 
considerable length of time without the application of plant-food. 
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Analyses of sugar-beet roots show quite a wide range of variation 
in respect to fertilizing constituents, as may be roughly indicated 
in the subjoined table: 

Fkutilizer Constituknts in Sugar Beets. 



CONSTITUEXTS. 



Nitrogen 

Phosphoric acid 

Potash 

Lime 

Magnesia 



Pounds in 2,000 Pounds op Sugar Bebt«. 



Variation. 



Pounds. 
3 to 5 
1 to 3 
6 to 8 
1 to H 
1 to li 



Average. 



Pounds. 
4 
2 

7 

u 



In basing upon the preceding average the composition of a 
fertilizer to be used in growing sugar beets, one may plan to use 
approximately the amount of nitrogen indicated, considerably 
more phosphoric acid than the analysis gives and a little more 
potash than is shown by analysis. As a rule, most of our soils 
contain enough lime and magnesia. As a general guide, we can 
suggest for use in fertilizing sugar-beet crops a mixture con- 
taining 

Nitrogen 4 per cent. 

Available phosphoric acid 6 per cent. 

Potash 9 per cent 

One hundred pounds of a fertilizer having this composition 
would supply plant-food needed for the growth of one ton of 
marketable beet roots. It is probable that in most cases the 
application of 1,000 pounds of such a fertilizer on each acre of 
land would satisfactorily maintain fertility, assuming that the 
soil was supplied with some available plant-food at the start. 
With large yields of beets, more than 1,000 pounds of such fertil- 
izer might be required ultimately. 

The foregoing estimates are based upon the supi)osition that all 
portions of the crop are returned to the soil, except the roots 
sold to the sugar factory. If the leaves and crowns are not left 
for the soil, the amount of fertilizer to be applied will need to be 
increased considerably, since these parts are much richer in 
plant-food materials than the marketable roots. 
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AvmkMe sources of plant-food. — Btable-manure, well rotted, has 
been extensively used with good results. It should be used with 
caution, however, as will be indicated later. It must be re- 
membered also that the exclusive and continuous use of rich 
stable-manure may ultimately result in a one-sided nitrogenous 
fertilization and a gradual exhaustion of phosphoric acid and 
potash from the soil. Nitrogen can be supplied by stable-manure, 
nitrate of soda, sulphate of ammonia, fish-scrap, cottonseed meal, 
bone meal, or slaughter-house refuse, such as dried blood and 
tankage. Phosphoric acid can be furnished in the form of acid 
phosphate, bone meal, dissolved bone, etc. Potash can be sup- 
plied in any of the forms common in commerce and also by means 
of the molasses residue of beet-sugar factories. When lime is 
known to be needed, it can be supplied in the form of quicklime, 
land-plaster, ground shells, etc. Magnesia, when needed, can be 
furnished by the press-cake of sugar factories or in the form of 
German double sulphate of potash and magnesia. 

Mixtures of plant-food. — The following mixtures of high-grade 
materials are offered as suggestions or illustrations of what could 
be used, the amounts given being for one acre of land: 

MiXTUBE No. 1. MlXTUBB No. 2. 

Nitrate of soda 00 pounds. Bone meail GOO pounds. 

Dried blood 200 pounds. Sulphate of ammonia. .100 pounds. 

Pish-scrap 150 pounds. Sulphate or muriate of ( 

Acid phosphate 400 pounds. potash 180 pounds. 

Sulphate or muriate of Acid phosphate 100 pounds. 

potash 180 pounds. 

MiXTUBE No. 8. 
Stable manure, weU-rotted, 8,000 pounds or more applied to the crop 
preceding the beets, supplemented by bone meal, 500 pounds (or acid 
phosphate, 300 pounds), and sulphate or muriate o(f potash, 180 pounds. 

The phosphoric acid and potash can be applied to the soil at 
the time of putting in the beet crop. 

The cost of these mixtures will probably -average from $10 
to |15 for 1,000 pounds. In purchasing plant-food materials 
farmers must be governed by the market conditions prevailing 
at the time of purchase and by other economical considerations. 
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Special Suggestions. — (1) Time of application. Stable-manure 
and other similar materials are best applied to the crop preceding 
the beet crop. Readily available forms of plant-food can be 
applied to the soil when the crop is put in or just before. 

(2) Precautions. Excessive application of stable-manure or 
other nitrogenous materials should be avoided, in order to secure 
beets of good quality. Well-rotted is preferable to fresh stable- 
manure. 

(3) Botation. Beets will, as a rule, give best results in respect 
to sugar, when grown in rotation with other crops. It is 
wise not to grow more than two crops in successiion on the same 
soil. A plan of rotation suggested by Dr. Wiley is wheat, beets 
and clover, one crop of which is cut for hay and the second crop 
turned lundea*, this to be followed by potatoes, wheat and beets. 
Beets 4o best after some cereal. 

5. Soil. 
As a rule, good sugar beets can be grown on any soil which 
will produce a satisfactory crop of wheat, corn or potatoes. 
Fairly level soD, well drained, is essential for best results. 

6. Mbth( js op Cultivation. 
Of the conditions under the farmer's control, requisite to suc- 
cess in growing sugar beets of high quality, there is none of 
greater impoH;ance than the methods employed in preparing and 
cultivating the soil. Plowing should be done in the late autumn 
to the depth of not less than 9 inches. A subsoiler should follow 
the plow, loosening the soil 6 or 7 inches deeper, thus giving a 
total depth of 15 inches or more. In the spring'only the surface 
needs preparation, and this should be put in verj' fine tilth imme- 
diately before planting. The thinning should be done promptly 
when four leaves show. 

During 6 to 8 weeks of the growing season, the soil should 
be cultivated once a week at least and in dry seasons more fre- 
quently. There is probably none of our common crops which is 
more exacting than the sugar beet in its demands for careful, 
prompt and regular attention, if satisfactory results are to be 
reaMzed. 
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7. Size op Bbbts. 

Large beets are inferior for sugar production. The size yield- 
ing most sugar weighs from one to two pounds, though factories 
do not usually reject beets weighing as much as three pounds. 
The beets which have come under our observation have varied in 
weight from seven ounces to three pounds and twelve ounces, the 
average being a fraction of an ounce over one pound. 

8. Time of Planting and Harvesting. 

The main consideration to be kept in mind in this State in 
respect to time of planting sugar beets, is to allow sufficient time 
for complete maturing. Taking our seasons as they average, the 
planting can usually be done in May. In planting later than June 
1, much risk is incurred in reference to the proper ripening of the 
crop. ' 'a 

Before harvesting, the beets should ripen completely, since im- 
mature beets contain less sugar than the ripe ones. At maturity 
the leaves turn yellowish green and the outer ones bend down 
about the beet. It requires about 150 days for a crop to develop 
its highest sugar content, varying, of course, with the character 
of the season. Harvesting must take place before the second 
growth commences, since this decreases the amount of sugar. 

II. PURITY OF SOLIDS IN JUICE. 

While the percentage of sugar contained in a beet is highly 
important, it is not the only factor that determines the quality of 
the beet. The puHty of the solids in the sugar-beet juice must be 
considered also. Beet juice contains besides sugar other sub- 
stances in solution. To illustrate, the juice of a certain sample of 
sugar beets contains 12.8 per cent of sugar and 18.2 per cent of 
total solids, including sugar and other materials. This leaves 5.4 
per cent of solids not sugar. Having the per cent of sugar and 
the per cent of total solids, how do we state the purity of the juice? 
We divide the per cent of sugar (12.8) by the per cent of total 
solids (18.2) and the product, expressed in parts per hundred, is 
70; and this we call the "Coefficient of Purity," which may be 
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defined as the proportion or percentage which the sugar consti- 
tutes of the total solids in the juice. Thus, in the illustration 
given, of 100 parts of total solids in juice, the sugar forms 70 
parts. 

Why is the coeflSdent of purity regarded as an important ele- 
ment in determining the quality of sugar beets? Because the 
portion which is not sugar prevents complete crystallization and 
recovery of the sugar in the process of manufacture. Experience 
has shown that for each pound of non-sugar solids, one pound of 
sugar is not recovered from the juice. In the illustration used 
above, we have in 100 pounds of juice 12.8 pounds of sugar and 
5.4 pounds of non-sugar solids. Then, in this case, we should 
expect to recover only 7.4 pounds of sugar from the 12.8 pounds 
present in the juice. 

To give another illustration, 100 pounds of juice contains 17.3 
pounds of sugar and 19.8 x>ounds of total solids. The coefficient 
of purity is 87.5 and the amount of non-sugar solids is 2.5 pounds. 
From 100 pounds of such juice, 14.8 pounds of sugar could be re- 
covered. 

As a rule, sugar is recovered to the extent of 70 pounds for 100 
pounds of sugar in the beet root. 

From the preceding statements, the importance of the purity 
of beet juice can be appreciated as an element in determining the 
practical value of sugar beets for sugar production. 

The tabulated statement on page 191 shows the results obtained 
by us in our season's work. 

Conditions Influencing Coefficient of Purity. 

Most of the conditions which affect the percentage of sugar 
contained in beets also influence the coefficient of purity. Among 
conditions specially to be mentioned are the following: 

1. Maturity. 

2. FertOizers. 

3. Size. 

4. Portion of root. 
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1. Matubity. 

Unripe beets contain a large proportion of non-sugar solids 

and hence a lower coeflScient of purity than ripe beets. Such 

beets have, therefore, a smaller proportion of sugar that can be 

recovered. 

2. Fertilizers. 

The excessive application of stable-manure or other nitro- 
genous fertilizers lowers the coefficient of purity. Soils contain- 
ing a large amount of organic matter, like drained swamp lands, 
and recently cleared forest lands, produce beets having a low co- 

eflaeient of jmrity. 

3. Size. 

The size of beets is often closely associated with the amount of 
nitrogenoiis plant-food employed. Excessive use of such manures 
tends to produce a rapid, rank growth of beets, large in size but 
poor in quality, especially in respect to coefficient of purity. Too 
great distance between roots in soil also tends to promote growth 
in size at the expense of quality. 

4. Portion of Root. 

The neck or crown of the beet root contains large amounts of 
non-sugar solids. The entire portion of the beet growing above 
ground is rich in those solids producing low coefficient of purity. 
It is, therefore, important to have the root grow above ground as 
little as possible. 

III. YIELD OF BEETS. 



A very important element to be considered by the farmer who 
planis to raise sugar beets is the yield. However high in quality 
sugar beets may be, it is necessary to secure a good yield of roots 
in order to realize satisfactory money returns. Reliable data 
appear to indicate that we may regard 20 tons of marketable 
sugar beets of high quality as the largest yield an acre that can 
be realized in commercial operations- Yields are often reported 
exceeding 25 and 30 tons an acre, but such returns are open to 
suspicion, so far as they represent commercial conditions. Mis- 
leading yields are often obtained by weighing and counting the 
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beets covering a definite small area and basing the estimate for 
an acre on the data ®o obtained. Another method employed in 
figuring ont large yields is to obtain the average weight of a few 
beets and then assume that an acre contains forty thousand beets, 
each having the same weight as the average obtained. Moreover, 
reports of yields are often based on results secured in growing a 
fraction of an acre of beets under conditions which are more 
favorable than those met in working with several acres. 

To obtain the fairest idea of yield under commercial conditions, 
we can do no better than to study the results furnished by actual 
operations where sugar beets have been siuccessfuUy grown for a 
period of years on a commercial scale. Below we present results 
reported by the sugar-beet factory at Lehi, near Salt Lake City, 
Utah, and by the Chino Valley Beet Sugar Company, in Southern 
California, and also some data derived from German sources. 

Yield of Marketable Bebts Grown on One Acre. 



REPORTS GIVEM BY 


1891. 


18M. 


1893. 


1894. 


1896. 


Arerage. 


Factory at Lelii, Utah 

Chino Factory, Southern 
CaHforDia . .......... 


Ton*. 
6.6 

7.26 
12.8 


Ton«. 
6.6 

7.5 
11.2 


Tods 
9.7 

11.7 
11.0 


ToDi. 
11.47 

9.16 
13 


Ton*. 
11.54 

11.03 
12.4 


Ton«. 
9.16 

9.33 


Gtorman factories..... 


li 1 







There is no reason to believe that the average New York farmer 
will secure results largely in excess of those reported above. If 
an average yield of 10 tons an acre can be secured at the start, 
our farmers will realize larger returns than did those of California 
and Utah during the first years of their experience. The table 
above is encouraging in that it shows steady progress on the part 
of the farmers in securing larger yields. The commercial experi- 
ence of others should impress our farmers that they are not to 
expect exceptionally large returns the first year, for this is likely, 
in the very nature of the case, to prove the poorest in yield ; but 
acquired experience should bring with each year an increased 
yield. During the past season we secured a yield of 15.1 tons of 
marketable beet roots an acre on the Station farm. 
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Those factors which influence the quality of the sugar beet 
also affect the yield more or lese, among which are the variety of 
beet grown, quality of seed, distance between plants, soil, culti- 
vation, season, etc. 

In this connection may be considered the amount of pure sugar 
produced an acre. Using the same sources of information as 
those given above, we have the following table: 

Yield of Pure Sugar From Sugae Beets Grown on One Acre. ""^ ' 



REPORTS GIVEN BY 


IMl. 


1892. 


1893. 


1194. 


IMS. 


Arsrase. 


Factory at Lehi, Utah 

ChiDO Factory, Southern 
California 


Ponnds. 
1,162 

1,510 


PonDcls. 
1,227 

1,680 


Pounds. 
1,719 

2,621 
3,276 


Poaoda. 
2,336 

2,198 
3,149 


Pounds. 
2,639 

2,670 
3,514 


Pounds. 
1,797 

2,136 
3,313 


German factories 



It is a matter of much interest to note that the yield of sugar 
an acre increased quite rapidly from year to year in the Utah and 
California factories. This was due not only to an increase in 
yield of beets, but to an increase in the per cent of sugar and co- 
efficient of purity. 

Taking the averages obtained by our analyses and assuming the 
average yield of marketable beet roots to be 10 tons an acre, we 
estimate that, under these conditions, there would be a yield of 
about 2,400 pounds of commercial sugar. 

IV. COST OF RAISING AND TRANSPORTING CROP. 

Numerous factors enter into the cost of raising sugar beets and 
these will vary in different places. Among such factors may be 
mentioned the value of land, the cost of labor and the extent 
to which hand labor and machine labor are employed. Some of 
the details of this subject are discussed hereinafter, when data 
are given derived from actual experience in raising beets on the 
Station farm. It may be regarded as a conservative estimate to 
place the price at which beets can be grown in New York under 
favorable conditions between the limits of f40 and f 50 an acre. 

The cost of transporting the crop from the farm to the factory 
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must also be considered. The accessibility of a factory is a pri- 
mary condition which will by itself determine the practicability of 
raising sugar beets. The cost of transportation is an item which 
must be calculated by each farmer for the conditions existing in 
his particular case. 

V. MARKET PRICE AND PROFITS. 

Provided a factory is accessible, there is a good degree of cer- 
tainty that for years to come there will be a sure market for all 
the beets raised. It cannot be foreseen definitely what unex- 
pected conditions may arise to affect seriously the price to be paid 
for beets, but good beets ought to bring the farmer not less than 
|4 a ton and from this up to f 5. In general, a profit from f 5 to 
f 10 an acre above all expenses may be regarded as a fair return 
from the crop. 

VI. GENERAL CONSIDERATIONS. 

The sugar-beet crop is to be regarded as an additional one, to 
which a farmer, properly located, may give a portion of his time. 
It is not intended to take the place of other crops which one 
knows can be successfully grown. In commencing, farmers will 
be wise to limit their crop to one or two acres and increase it 
only as they see their way clear to do so. 

The educational value to be derived from growing sugar beets 
properly con hardly be overestimated. The exading demands of 
its successful culture require the best kind of farming. It is rea- 
sonable to assume that a farmer who grows sugar beets well will 
be likely to grow his other crops better than he did before raising 
beets. 

In addition, it is to be remembered that the soil on which a 
crop of sugar beets has been grown is left in better mechanical 
condition than by other crops and that it is in better condition for 
growing other crops. 
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REPORT OF THE HORTICULTURIST. 



S. A. BEACH. 



I. TREATMENT OF LEAF SPOT IN PLUM AND 
CHERRY ORCHARDS IN 1896 * 

SUMMARY. 

The following report of the work in treating the leaf spot 
disease of plum and cherry in 1896 is intended as a sequel to 
Bulletin 98 which contain^ an account of the work in 1895. 

Work with Plums. 

The questions investigated in 1896 were: 

(1) Can the disease be controlled with two treatments of 
Bordeaux mixture 1 to 11? 

(2) If but two or three treatments are to be made when should 
they be given? 

In the case of Italian Prune, on which variety the disease was 
most prevalent, the best results came from three treatments made 
May 25, June 17 and July 14. 

The experiments indicate that if but two or three treatments 
are made the first should be given during the last week of May, or 
about ten days after the blossoms fall, and the second about 
three weeks later. 

In seasons when the disease is no worse than it was in 1896 
it may be practically controlled by two sprayings. 

These experiments show an average increase in the yield of 
sprayed Italian Prunes of 24J lbs. per tree at a cost of less than 
one cent per pound. 

Work wfth Chbrribs. 

On <Mx;hard trees of Montmorency sprayed with Bordeaux mix- 
ture May 14, May 29 and June 15, 1895, only a slight amount of 

•Roprlnt of Bulletin No. U7. 
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rot was found, while on adjacent trees of the same variety which 
were not sprayed, from one-twentieth to one-fifth of the fruit 
rotted. 

On orchard trees of Montmoren<iy sprayed June 15, 1895, with 
eau celeste soap mixture, only a slight amount of rot was found, 
while on adjacent unsprayed trees from one-twentieth to one- 
fifth of the fruit rotted. 

From the middle of June, 1895, till the close of the season the 
unsprayed trees had much more and better foliage than did the 
trees whieh had been sprayed. 

Generally the injury to the leaves in 1895 was much greater 
on the trees which were sprayed with eau celeste than it was on 
the trees sprayed with Bordeaux mixture but on one group of 
Reine Hortense the Bordeaux mixture ^caused the greater injury. 

No injury to the leaves resulted from spraying orchard trees 
with Bordeaux mixture in 1896, even when they were drenched 
with it 

Bordeaux mixture applied as late as May 25 is liable to show 
on the fruit when it is ripe and injure its appearance. 

INTRODUCTION. 

The leaf spot disease of plum and cherry was less destructive 
in New York orchards in 1896 than it has b(^n in some former 
years, yet in some instances it did considerable damage to certain 
kinds of plums. Instances were also reported in which cherry 
trees lost a good deal of foliage by it, but usually they were 
troubled but little. 

The character and appearance of this disease are explained in 
Bulletin 98 which contains an account of the investigations in 
treating it which were made by this station in 1895. As there 
stated, the objects of the investigations were: 

1. To compare Bordeaux mixture with eau celeste soap mix- 
ture for preventing the disease on bearing trees. 

2. To learn what is the fewest number of treatments by which 
the disease may be controlled and the best time for making them. 

The results of the experiments with plums will first be con- 
sidered. 
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TREATMENT OF THE DISEASE ON BEARING PLUM 

TREES. 

The investigations in 1895 showed that while the treatment 
with the eau celeste checked the disease it injured the foliage. 
The treatment with Bordeaux mixture did just as much good, or 
even more, in checking the disease, and it did not hurt the foliage. 
There was no good chance to compare these two remedies in 
August, either in 1895 or 1896, as the trees did not show enough 
injury early in August to permit of a satisfactory comparison of 
the two remedies. In the latter part of August and in September 
and October the good effects of the early spraying which was 
done in May and June showed very plainly. It seems probable 
that if the early ti*eatments are thoroughly made there will be 
little need of spraying in August. Should August treatment be 
found necessary eau celeste might be preferable because it is less 
liable to show on the ripe fruit, but we are not prepared to say 
that it is preferable. 

The Bordeaux mixture was so much superior to the eau celeste 
in the ti'iaJs which were made in 1895 that no experiments in 
comparing the two mixtures for early treatment were made in 
1896. 

The investigations as to the fewest number of treatments with 
Bordeaux mixture, 1 to 11,* necessary to control the leaf spot on 
bearing plum trees and the best time for making them, were con- 
tinued in 1896 in the same orchard of T. C. Maxwell & Bros, 
which was kindly offered to the Station for this purpose in 1895. 
The treatment gave marked results, especially with Italian prune, 
and to a large extent confirmed the results of the work in 1895. 
The weak Bordeaux mixture, 1 to 11, again proved entirely satis- 
factory and it is confidently recommended for treating plum lecif 
spot. I 

■ Plan of the work in 1896. — Four series of treatments were 
compared, namely: 

Series 1. Italian Prune, Guii and Lombard were sprayed May 

14, June 3 and June 17. The first treatment. May 14, was given 
soon after the blossoms fell. 

*Th6 1 to 11 formula for Bordeaux mixture requires one pound sulphate of copper to 
make eleven gallons of the mixture. 

14 
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Series 2. Italian Prune, Guii and I^mbaird were sprayed May 
25 and June 24. 

Series S. Italian Prune and Lombard were sprayed May 25, 
June 17 and July 14. Guii was not included in this series for it 
ripened its fruit in August and the last application July 14 would 
be liable to show on the ripe fruit. 

Series 4. Guii sprayed May 25 and June 17. 

One hundred and sixty-eight trees were included in these exi)ep- 
iments, so it appears that the tests were sufficiently extended to 
insure reliable results. 

Results. — Through the early part of the season the trees, 
whether sprayed or not, showed but little of the leaf spot Later 
the disease became more noticeable, especially on the Italian 
Prune. With this variety the trees in Series 2 showed a little 
more injury than corresponding trees in Series 1 and 3 but were 
far superior to the unsprayed trees. 

As early as August 12 the ground under many of the unsprayed 
Italian Prune was thickly strewn with fallen leaves and in conse- 
quence of this loss of foliage the fruit was prematurely ripening 
and dropping. At this time the unsprayed Guii trees had lost 
some leaves but unsprayed Lombard were in nearly as good con- 
dition as the sprayed Lombard. 

October 3 a careful estimate of the amount of loss or injury 
to foliage was made from which the following summary is de- 
rived. 

Injury upon Sprayed and Unsprayed Plums. 





Amount op Injury. 




Italian Prune. 


Lombard. 

Per cent. 

Abont 10. 
About 10. 

About 3. 
About 25. 

About 5. 
About 10. 


Gull. 


Series 1. Treated May 14, Jnne 3 
and JuDe 17.................... 


Per cent. 

1 to 5; average 

about 3. 

50 to 90. 

Average about 6. 
50 to 90. 

Average about 2. 
50 to 90. 


Per cent. 


Not treated 


About 6. 
About 15 


Series 2. Treated May 25 and 
Jnne 24 


About 10 


Not treated 


About 15. 


Series 3. Treated May 25, June 17 
and Jul V 14 




Not treated 




Series 4. Treated May 25 and 
Jnne 17 


About 3. 


Not treated 






Abont 15. 
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An examination of this table shows that in the case of Italian 
Prunes the best results came from the three treatments given in 
Series 3, namely May 25, June 17 and July 14. The experiments 
of 1895 showed that when no more than three sprayings are given 
during the season it is not best to begin before the trees blossom 
but rather make the first spraying after the blossoms fall. The 
experiments of 1896 indicate that it is better to put off the first 
treatment till the last week of May, or till about ten days after 
the bloss(Hns fall. 

The attempts to control the disease with two treatments which 
were tried in 1895 and 1896 show that when the disease is no 
worse than it was in those years it may be practically controlled 
by two treatments; but it is hardly safe to recommend this plan 
unqualifiedly till it has stood the test of a season when the 
attacks of the leaf spot fungus are unsually severe. 

In view of the results of the investigations of 1895-6, the follow- 
ing line of treatment is confidently recommended, instead of that 
^vhich was suggested on page 14 of Bulletin 98. 

Course of treatment recommended for plum leaf spot. — When but 
two treatments are to be made during the season, let the first 
be given about ten days after the blossoms fall — ^that is, usually 
about May 25. It should not be made later than June 1. Make 
the second treatment about three weeks after the first. Better 
results may be expected from three treatments and three treat- 
ments are especially recommended in seasons when the disease 
is very abundant. Make them as follows : 

First. About ten days after the blossoms fall. 

Second. About three weeks after the first. 

Third. From three to four weeks after the second. 

YIELD OF FRUIT INCREASED BY SPRAYING FOR THE 
PLUM LEAF SPOT. 

Aside from the results bearing directly on the questions under 
investigation in 1895 and 1896 the experiments in treating plums 
for the leaf spot brought out some very important and definite in- 
formation as to the influence of such treatment on the yield of 
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trees which are subject to the attacks of this disease. It has 
already been said that the injury f ram the leaf spot was especially 
severe on the Italian Prune, sometimes called Fellenberg, a va- 
riety whioh usually begins to ripen here the first week of Sep- 
tember. Of the trees of Italian Prune which were under experi- 
ment in 1896 (see page 210), 48 were sprayed and 24 were left 
unsprayed. As early as August 12 the ground under many of the 
unsprayed trees was thickly strewn with fallen leaves, and con- 
sequently the fruit was ripening and dropping prematurely, while 
under the sprayed trees very little fallen leaves or fruit was to be 
seen. The amount of fallen fruit and leaves was so much greater 
under the unsprayed trees that by looking at the ground one could 
easily tell which trees had not been sprayed. 

Because the treated trees held their foliage much better, their 
fruit ripened later and on the whole averaged larger than the fruit 
on the unsprayed trees. Remembering that the later fruit, as a 
rule, brings better prices, it is at once apparent that the increased 
yield in this case does not fully represent the increase in receipts 
from sprayed as compared with unsprayed trees. The following 
is a statement of the picked fruit, drops and waste from these 
trees and the date of picking. The yield is measured both by 
nine-pound baskets and by pounds, except for the waste: 

Yield of Plums from Sprayed and Unsprayed Trees. 



date. 



Septe?ubcr 1. 
September 24 

Au^nst 25 — 
September 12 



Grade. 



48 Sprayed Trees. 

Picked , 

Picked 

Drops 

Waste 



Baskets. 



369 

48 
17 



Pounds. 



},374 
436 
181 
110 



Arerage 

POODOS 

per 
basket. 



9.14 

9.08 

10.65 



24 Unsprayed Trees. 

Picked 

Picked 

Drops 

Waete 



104 
36 
12 



897 

427 

84 

290 



8.63 

11.86 

7.00 



The amount and character of the average yield per tree is as 
follows: , 
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Average Yield per Tree. 







Spratid. 




Nor Spbaybd. 




Ba«kets. 


Poandn. 


P*r cent. 


Baskets. 


Poands. 


Per cent. 


Picked fruit 


8.69 
0.35 


79.38 
3.77 
2.29 


93 
4 
3 


5.83 
0.50 


55.17 

3.50 

12 08 


78 


Drops 


5 


Waste 


17 






" ' 




Total marketable .... 


9.04 


82.15 


97 


6.33 


58.67 


83 



From these records it appears that where the trees were sprayed 
the average yield per tree of picked fruit was increased 44 per 
cent, the marketable drops increased 8 per cent and the waste 
decreased 81 per cent. The total yield of marketable fruit as re- 
corded in pounds was 45 per cent greater where the trees were 
sprayed than where they were not sprayed.' The extra cost of 
picking, packing and hauling to market wouW be, in this case, 
13 cents. With the apparatus need by Messrs. Maxwell & Bros, 
the cost of spraying would be 8 cents per tree, counting the appli- 
cations which were actually made, i. e., two applications for six- 
teen trees and three applications for thirty-two trees. Thus the 
extra expense of securing and putting on the market an increased 
yield per tree of 24.48 lbs. of fruit was only 21 cents. So it ap- 
pears that spraying for leaf spot in this instance secured an av- 
erage increase of 24^ pounds of marketable fruit per tree at a cost 
of less than one cent per pound. 

TREATMENT OF THE DISEASE ON BEARING CHERRY 

TREES. 

The experiments which have been tried by this Station during 
the last two years for preventing the leaf spot on bearing cherry 
trees have not met with very encouraging results. It was stated 
in Bulletin 98 that in 1895 the treatment injured the foliage. 
Generally speaking the eau celeste treatment caused more injury 
than did the Bordeaux mixture, although there was one exception 
to this in which Reine Hortense was more injured by the Bor- 
deaux mixture than by the eau celeste. 
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The work was continued in 1896 for the purpose of learning 
whether heavy applications of Bordeaux mixture were more apt 
to harm cherry leaves than light ones, and also for the purpose of 
determining the fewest number of treatments necessary to control 
the leaf spot on bearing cherry trees and when they should be 
made. Mr. C. K. Scoon, Geneva, N. Y., kindly offered the use 
of his orchard for this work. One hundred and fifty-flve trees 
were included in the experiment; part of them English Morello 
and part Montmorency Ordinaire. 

But little leaf spot was seen, even on the unsprayed trees, so 
that but little difference could be seen between treated and un- 
treated trees. In October a few of the latter showed more yellow 
and fallen leaves than did sprayed trees which stood near by, but 
there was not enough difference to support any conclusions as to 
the merits of the different methods of treatment. 

Folidge not hurt by spraying. — Contrary to the experience of 
1895 no injury to the foliage followed the use of Bordeaux mix- 
ture in 1896, even when the leaves were literally drenehed with 
it. It is diflSeult to find any theory which offers a satisfactory ex- 
planation for the harmful effect of the Bordeaux mixture on the 
cherry foliage in 1895. It is the only instance in our experience 
in which cherry leaves have been injured by spraying with Bor- 
deaux mixture. 

Fruit spotted hp the spray, — In 1896 the first treatment was 
given May 14, soon after the blossoms fell. Tlie following treat- 
ment was made in one instance May 25, in another May 29 and 
in a third June 3. In all cases the fruit still showed the spots of 
Bordeaux mixture when it ripened, nearly two months later, al- 
though considerable rain had fallen in the meantime. 

The results of these tests do not give conclusive evidence as to 
the best way to treat the leaf spot on bearing cherry trees and no 
definite line of treatment can as yet be recommended. 
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11. SPRAY PUMPS AND SPRAYING * 



WENDELL PADDOCK. 



SUMMARY. 

We are constantly in receipt of inquiries concerning spmying 
apparatus and methods of spraying, which show that elementary 
instruction on this subject is still needed. The following pages 
were prepared to meet this want, and the bulletin is addressed 
to those persons who are seeking such information. 

Some of the spraying machinery now on the market that has 
been tested at this station ia illustrated and described and the 
addresses of the firms manufacturing it are given. The formulas 
of the principal mixtures used in spraying are given and many 
necessities and conveniences are mentioned. 

Important notice, — Do not spray trees or plants when in bloom. 
It is in no instance necessary or desirable. By so doing not only 
are we liable to injure the delicate parts of the flowers, but what 
is more important, to poison the bees and other insects that are 
our friends. It would be impossible to grow some of our fruits 
commercially without the aid of insects in fertilizing the blos- 
soms. 

INTRODUCTION. 

Since spraying has become one of the operations of culture 
with so many farmers and fruit growers, it would seem as if 
expMcit directions were now almost superfluous. Numerous bul- 
letins on the subject have been issued by our experiment stations, 
and the pages of agricultural and horticultural papers are alive 
with discussions on the subject. However, that there are many 
localities in the State where the methods of spraying are not 
understood is revealed by the numerous letters of inquiry that 
are received at this Station. 

* Reprint of BuUeUn No. 12L 
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In order to simplify correspondence, as well as to supply a 
still popular demand, it was thought best to issue another bul- 
letin on spraying machinery. Accordingly, a circular letter 
was sent to some of the leading manufacturers requesting them 
to send their pumps to the Station for testing. The majority of 
the firms addressed responded to the request and kindly sent 
their pumps free of charge. 

In testing pumps it is not our purpose to try to decide what 
one is best, as some forms are better adapted to certain kinds 
of work than others. In the following pages we have tried 
to point out the good and bad features as they have appeared 
to us in our tests, so that the reader who intends to buy a spray- 
ing outfit may have a clear idea of what the pumps are like 
before he places his order. The illustrations are for the most 
part quite plain, so that extended descriptions need not be given. 

Many of the hints on spraying that are given have been printed 
a number of times in former bulletins of this Station. However, 
we still receive numerous questions concerning these points, so a 
repetition of them will not be out of place here. 

Selection of a pump, — ^When selecting a pump one should not 
have in view the cheapest one that will do good work. Almost 
any of the pumps now on the market will work satisfactorily for 
a time, but there are a number of other qualifications that should 
be considered. The durability, capacity, ease of working, ease 
with which the parts may be gotten at and repaired or replaced, 
and the efficiency of the agitator, are among the essentials that 
should be thought of. 

Work intelligently, — ^We sometimes receive such questions as 
the following: " Isn't it about time for me to spray my orchard?" 
When the questioner is asked what he intends to spray for, per- 
haps the answer will be, " Oh, I don't know, only I thought it 
must be about time to begin." It is safe to say that such per- 
sons will not be able to see mnch benefit to be derived from 
spraying. 

Occasionally inquiries are made concerning the use of Bordeaux 
mixture for poisoning insects, and the value of Paris green for 
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combating plant diseases. It cannot be too strongly empha- 
sized that Bordeaux mixture is used only to prevent the spread of 
plant diseases, such as apple scab, though it serves as a repellent 
against some insects. Paris green is used to poison insects that 
chew their food, as do the potato beetle and the canker worm. 
Kerosene emulsion is used to kill insects that suck their food, as do 
plant lice and scales. 

This brings to mind the man who has sprayed and con^lains 
that he can see no benefit resulting from his labor. Such com- 
plaints can usually be attributed to one of two causes. Either 
the work was not properly done, or else insects and diseases were 
not present in suflScient numbers to do any appreciable amount 
of injury. This only helps to emphasize the fact that each person 
must become acquainted with these pests for himfielf, for in no 
other way can he intelligently combat them. It will not do to 
follow printed instructions or spray cakndars too closely, for 
spraying cannot be done by rule, since the conditions are not the 
same from year to year. There are a few pests, such as the 
apple scab and codling moth, that are universally distributed, 
and we may expect attacks from them each season. It will pay 
to spray every season for such pests. We occasionally have 
seasons when the weather conditions are not suitable for the 
spread of insects and diseases, but they are the exception. Even 
in such seasons the spray will have some value, as it will tend 
to further diminish the spread of the pests, so that they may be 
more readily held in check when conditions favorable to their 
increase do arise. Therefore we must not conclude that spraying 
will not pay because we do not get flattering results in any one 
season, for the next year may bring conditions when our plants 
wir most need protection. 

A very little reading and study will enable any one to become 
familiar enough with the common insects and diseases to know them 
when he sees them and to learn how to combat them. The first 
thing to be done, then, is to find out what we are going to spray 
for, and how and when to apply the remedy. Bulletin No. 86 of 
this Station gives general directions for combating the principal 
fungous and insect pests, and other bulletins have been issued on 
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special insectj^* and diseases at intervals as they have demanded 
attention. A supply of many of these is still on hand and copies 
may be had for the asking. 

HAND MACHINES. 
Pumps. 

The Eclipse. — The style of pumps illustrated in Figures 1 and 
2 is a comparatively new idea in spray pumps. Though they 
have but recently been introduced, a large number of them are 
in use, and they seem to be giving satisfaction. The Eclipse, 
illustrated in Figure 1, was the first of the two to be put on the 
market. This pump is manufactured by Morrill & Morley, Ben- 
ton Harbor, Mich., and is listed at f20. The illustration gives a 
good idea of the form of the pump. All parts that come in con- 
tach with the liquid are made of brass, and, as can be seen, the 
pump is placed directly 'in the barrel. The cylinder is at the bot- 
tom, and is made of solid brass, there being no stufl&ng-box. 
The plunger consists of a short cylinder of brass around the cen- 
ter of which is fitted a small amount of packing. The arrange- 
ment of the parts is such that the piston cannot work clear 
through the cylinder, consequently the cylinder wears more at 
the center that at either end. In one season's hard use we find 
that the wear becomes so great that sufl&cient packing cannot be 
gotten in to fill up the center of the cylinder. However, a worn- 
out cylinder can be quickly replaced at a cost of seventy-five 
cents. ' 

The agitator, as is shown in the cut, consists of a wide spoon- 
shaped blade or paddle, which is fastened at one end by a hinge to 
the lower end of the cylinder. A rod connecting with the pump 
handle moves the blade up and down with every stroke. This 
device is quite satisfactory. 

The air chamber surrounds the discharge pipe, and is of suffi- 
cient capacity to insure a steady spray. 

When the cylinder or plunger needs attention the pump must 
be taken from the barrel, but this is not a difficult task, since 
the pump is removed by unscrewing two bolts that are entirely 
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Fia. 1.— The Eclipse. 



Pig. 2.— The Pomona. 
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Fio. 3.— An Agitator. 
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Fia. 4.— Thv Caswbll Pttiip. No. t. 
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on the outside of the barrel; this is quite different from the old 
way of loosening four or more rusty bolts that can be reached 
only through a small hole in the top of the barrel. 

The Pomona. — The Pomona pump, illustrated in Figure 2, is 
manufactured by the Gould Pump Company, Seneca Falls, 
N. Y. It is listed at f20. It is much like the Eclipse in its 
oouHtruction, but a change has been made for the better in 
the plunger and cylinder. Instead of the long cylinder and short 
plunger, with packing on the latter, a comparatively short cylin- 
der provided with a stufl&ng-box is used, while a long brass 
plunger passes entirely through the cylinder with each stroke of 
the handle. With this arrangement one part of the cylinder 
cannot wear more than another. 

Two styles of agitators are furnished with this pump. One 
is worked by the pump handle as shown in the cut The other 
style is illustrated in Figure 3, which explains itself. Either one 
does good work, but the liquid may be more thoroughly stirred 
by the latter. 

The Caswell. — Figure 4 illustrates the Caswell pump, manu- 
factured by the Caswell Pump Company, Sandusky, Ohio. The 
list price is f 20. These pumps have been thoroughly tested and 
have proven to be satisfactory. One of the largest fruit grow- 
ing firms in this vicinity has used the Caswell for several years 
and is enthusiastic in its praise. All of the parts are made of 
brass, and are easy of access when any repairs become necessary. 
Either of the two valves may be gotten at by unscrewing a cap. 
This feature is quite an improvement over the old way of having 
to take the pump out of the barrel and all to pieces before any 
of the working parts can be reached. The plunger has an up 
and down motion, but the arrangement of the handle is such 
ihsit it is similar in motion to that of a horizontal pump. Thus 
the weight of the body may be thrown on both the forward and 
backward strokes. The pump cannot be put on a barrel, but is 
bolted to the wagon frame, or to a frame made for the purpose, 
as shown in the cut. The agitator is not as good as could be 
desired, and when a larger tank is to be used some other form 
must be devised. 
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The Advance, — The Advance pump, illustrated in Figure 5, is 
manufactured by the Deming Pump Company, Salem, Ohio. The 
list price is |18. 

In appearance this pump is much like the ones that were first 
placed on the market. The similarity is principally in appear- 
ance, as many improvements have been made. By detaching the 
stuffing-box cap the plunger and the lower valve may be taken 
out of the cylinder. Accordingly the pump need not be taken 
from the barrel and nearly to pieces when any repairs becomes 
necessary. The large air chamber, together with the large 
cylinder, insures a steady spray. The agitator consists of two 
blades and a plunger that are operated by a connection with the 
pump handle, as shown in the cut. 

The pump was received so late in the season that it was im- 
possible to give it a thorough test. It is certainly well made and 
powerful, and no doubt will prove to be a satisfactory outfit. 

The Empire Queen. — This pump is manufactured by the Field 
Force Pump Company, Lockport, N. Y. The li^t price is |9. 
This is one of the old style pumps that must needs be unbolted 
and taken from the barrel and pretty much to pieces when any 
repairs become necessary. Therefore, where a large amount of 
work is to be done and repairs necessarily become more or less 
frequent it is likely that the improved forms will be cheaper in 
the end. In smaller orchards the low price might make it more 
economical than the more exi)ensive pumps, since the wear would 
be much lighter. It does good work while in repair. 

The agitator, however, is not as efficient as could be desired, 
as it has an easy motion and does not agitate the liquid violently 
as is necessary in order to do the best work. 

The Qeiger, — This pump is manufactured by the Geiger Pump 
Company, Rochester, N. Y., and is listed at |20. It may be 
classed among the novelties in spraying machinery, and as such 
only severe testing will determine its value. It works on the 
principle of the semirotary pumps. All who have tried pumps 
of this class know that they are very satisfactory as long as the 
parts fit closely. There are no valves to get out of order; no 
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Fio. 6.— The Empire Queen. 
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Fio. 7.— The Oeioeji^^^^^ 
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Fig. 8.— The Defender. 
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leather or rubber or packing of any form to be replaced; these 
points are of great importance. However it has been our ex- 
perience that one season's hard use wears the cylinder so that 
it must be replaced. 

The agitator of the Gieger is made to revolve by means of 
gearing and a crank, and consists of a blade or paddle fastened 
to a piece of tubing. The suction pipe is inside the tube and 
takes up the liquids through sieves in the blade of the agitator. 
As the pump was not received early enough in the season for 
us to give it a thorough test we are not able to speak positively 
as to its merits. 

TJie Defender. — The P. C. Lewis Manufacturing Company, 
Catskill, N. Y., maniifactures the Defender pump, which sells for 
|10. It is made to fasten on the side of a barrel, and is light 
and simple in its construction, as may be seen in the illustration. 
All parts that come in contract with the liquids are made of 
brass; the valves are made of leather but they are easily replaced 
when worn out, as the parts may be unscrewed with the hand. 
It is unfortunate that the hose couplings are of an unusual size, 
as the hose that is supplied with most pumps cannot be used 
interchangeably with this. 

In spite of its small size the pump is quite powerful but it 
taxes its capacity to supply four nozzles. Its convenient form 
and light weight will commend it for many kinds of work, while 
its low cost brings it within the reach of all. 

Bucket pumps. — These pumps are made to fasten on a pail, and 
are very useful where a small amount of spraying is to be done. 
They ai*e manufactured in great variety and may be obtained 
from most dealers at a small cost. 

Knapsack sprayers. — These machines are small spraying out- 
fits that are designed to carry ou the back, hence the name. 
There are several patterns manufactured by different firms, which 
differ from each other only in minor details. In general they 
consist of a copper tank, holding from three to five gallons, that 
is held in place on the back by straps over the shoulders. A 
small force pump is operated by one hand while the nozzle is 
directed by the other. 
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In a farmer bulletin these sprayers were recommended as be- 
ing almost indispensable. With greater experience we find that 
so much hard, dirty work is involved in their use that we do not 
feel like recommending them except in cases where bucket and 
barrel pumps cannot be used to advanta^. 

Knapsacks may be obtained of most dealers in spraying sup- 
plies at a price ranging from $10 to |15. 

PowDBB Guns. 

Powder guns are used to apply poison and repellents for 
insects in the green-house or on small plantations of fruit or 
vegetables. The well-known Leggett Powder Gun may be taken 
as an example of these guns. It consists of a reservoir and an 
inclofied fan operated by a crank, which blows the powder out 
through a tube. It is supplied with a number of nozzles and 
tubes which are used in the different kinds of work. It is made 
principally of tin, and weighs about five i>ounds. 

Some manufacturers assert that these guns are just the thing 
for poisoning bugs in large potato fields, using the clear Paris 
green. Most fungicides cannot be applied in a dry form, and 
since it is often advantageous to use both insecticides and fungi- 
cides it would seem to be better economy where a large amount 
of work is to be done to invest in a machine that will apply a 
remedy for both insects and diseases at the same time. 

The Lightning Potato Bug Killer. — This little contrivance is 
quite convenient for applying poison and repellents for insects 
in the green-house or in small plantations of fruit or vegetables. 
It consists of a small hand bellows with a funnel-shaped apout. 
The material to be applied is poured into the bellows through 
the spout, through which it is puffed out in a cloud-like form. 
Where small amounts of tobacco dust, pyrethrum, hellebore or 
Paris green are to be applied this bellows will be very useful. 

These implements may be obtained from dealers in florists' 
supplies at a small cost. 
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POWER SPRAYING MACHINES. 

Steam sprayers. — It is likely that in the near future Bome form 
of jK>wer epraying machines will be in common use on our large 
fruit farms. It is only about two years ago that steam was first 
u«ed in spraying, so there has not been sufficient time to fully 
develop this form of spraying machinery. However, several firms 
are now manufacturing steam spraying outfits, and it is probable 
that great improvements will soon be made. 

The Rochester Machine Tool Works, Rochester, N. Y., manu- 
facture the i>ower spraying machine illustrated in Figure 10. 
The outfit consists of a one-hopse-power engine and boiler, a 
small steam pump and a spray tank. The entire outfit weighs 
about six hundred pounds, and may be loaded on an ordinary 
wagon. 

The boiler bums kerosene, and will consume about three and 
one-half gallons in ten hours if run at full capacity. The pump 
is i)owerful, but since no air chamber is provided the spray is 
not as steady as could be desired. 

The manufacturers appreciate the necessity of agitating the 
spraying mixture, and the engine is furnished for the purpose 
alone. It is to be hoped that some cheaper method of agitating 
may be devised. The manner of attaching the suction pipe to the 
bottom of the tank should be changed. No matter how perfect 
the agitation may be the particles of the mixture will settle in a 
pipe attached in this manner. Aside from the annoyance of clog- 
ging the nozzles, it not infrequently hapi)ens that the suction 
pipe becomes entirely stopped up. This cannot happen if the 
pipe enters the barrel from the top. 

The list price of this outfit complete is |250. 

Horse-potoer sprayers. — In spraying large areas of potatoes or 
truck crops where the machine may be kept in continuous mo- 
tion, horse-power sprayers may be used to advantage. These 
machines may be divided into two classes, those that are pro- 
vided with a pump, and those that discharge the liquid by force 
of gravity; of the two styles the former is much to be preferred. 
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since the liquid is forced through fine nozzles, and is, conse- 
quently, more intelligently applied. From four to six rows may 
be sprayed at a time, and where the machine is provided with a 
pump the nozzles can usually be adjusted so that they make 
satisfactory sprayera for vineyards that are located on level 
ground. Where the vineyard is planted on uneven or hilly land 
it is much more satisfactory to direct the nozzle by hand, even 
though a power machine is used. 

Before buying, the purchaser should investigate the object 
thoroughly, so as to get a machine that is suited to his particular 
wants. The addresses of a few of the firms who are manufac- 
turing horse-power sprayers are given below: 

The Caswell Pump Company, Sandusky, O.; Thomas Peppier, 
Heightstown, N. J.; the Field Force Pump Company, Lockport, 
N. Y.; The Riverhead Agricultural Works, Riverhead, N. Y. 

The machines manufactured by these firms, except the one last 
mentioned, were illustrated and described in Bulletin No. 74 of 
this Station. Copies of the bulletin may still be had upon appli- 
cation. 

The mycologist of this Station, who is located on Long Island, 
sends the following description of the Hudeon Sprayer, manufac- 
tured by the Riverhead Agricultural Works: 

" The Hudson Spraying Machine is designed specially for ap- 
plying Bordeaux mixture to potatoes, for which work it is well 
adapted. It sprays four rows at each passage. The parts are so 
arranged that each row receives the spray from two nozzles, 
which can readily be adjusted to suit the size of the plants. The 
machine is balanced, rider on or off, barrel full or empty. The 
capacity of the barrel is 45 gallons, and the liquid is drawn from 
the bottom. Thorough agitation of the liquid is effected by 
means of two diagonal paddles. The pipe carrying the nozzles is 
placed in front of the wheels, thus making it possible for the 
barrel to be filled by a man standing on the ground. The pump 
is a rotary one and supplied with a small air chamber. The 
* shut off' and 'out gear' movements are made by one handle. 
With slight alterations the machine can be adapted to orchard 
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Fin. 12.— A Home-made Outfit. 
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spraying. We have tested this machine through the whole of one 
season on seven acres of potatoes at Jamesport, L. I.^ and have 
found it quite satisfactory. It is manufactured by the Biverbead 
Agricultural Works, Riverbead, N. Y. Price, f 75." 

HOME MADE CONVENIENCES. 

Spraying is hard, dirty work at best, and any machinery or 
method that will facilitate the work is eagerly sought. Many 
ideas for improvement that are adapted to the needs of different 
conditions will suggest themselves as the work progresses. 

If in a large orchard a tank larger than a kerosene barrel ft 
wanted it should be made of a round form so there will be no 
corners for the mixtures to settle in. 

Where very tall trees are to be sprayed it may be advantageons 
to build a platform on the rear of the wagon for a man to stand 
on who is to spray the tops of the trees. The height of the plat- 
form will depend on the height of the trees to be sprayed. Fig. 
12 shows such an outfit that was made here at the Experiment 
Station to be used in our orchards. 

We have seen a very serviceable home made outfit for spraying 
potatoes. It consisted of a barrel pump mounted in a light one- 
horse wagon and by means of a hose and a few feet of gas pipe 
a simple arrangement was made to fasten to the rear of the 
wagon that extended out over four rows. By attaching nozzles 
at proper intervals to the pipe the four rows were sprayed as the 
wagon moved over them. With a boy to drive and a man to 
pump, a large amount of territory may be gotten over in a day 
with such an oufit. The same pump will of course serve to spray 
trees as well. By the exercise of ingenuity the necessity of buy- 
ing expensive apparatus may often times be avoided and the 
home-made tools may be even more serviceable as they are mad« 
to suit the conditions that exist on our own farms. 

SUNDRY NOTES. 

Nozzles. — In order to do the best work a nozzle should throw 
a fine mist-like spray that will float in the air and slowly settle. 
With such a spray nearly all of the leaf surface may be thinly 
15 
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coated with the minute particles and yet be almost unnoticed by 
the casual observer. 

The best work cannot be done with a nozzle that throws a 
coarse spray, or by drenching the trees till the particles collect 
in drops on the leaves and branches and fall to the ground. 

(Each season brings its array of new and modified forms of 
njozzles, but for our work we have yet to find any nozzle that 
is as satisfactory as the Vermorel, providing that it is of the 
right pattern. Various forms are on the market, but those that 
have no joint between the nozzle chamber and elbow, are a 
source of annoyance, as the best of them sometimes become 
clogged in the elbow, and where there is no joint it is next to 
impossible to reach the obstruction. Vermorels that are not 
open to objection are illustrated in Figures 13 and 14. 

The Vermorel produces a very fine mist-like spray, which it 
can throw but a very few feet beyond its orifice. Therefore 
where very tall trees are to be sprayed it may be necessary to 
use a nozzle that will throw a spray to a greater distance. The 
UcGowen nozzle is quite satisfactory for such work. In any ease 
it will be seen that where trees are to be sprayed the Vermorel 
■03zle must be lifted np among the branches. The bamboo ex- 
tension was devised for this purpose. 

Double discharge nozzles. — For most spraying it is most advan- 
tageous to use more than one nozzle on a single line of hose, as 
the work can be done much quicker than when only one nozzle 
is used. Various forms of connections are manufactured for this 
purpose. Triple connections are also used where it is desired to 
use three nozzles on the same hose. 

Bamboo extension. — This consists of a three-eighths inch brass 
tube inside of a bamboo pole. At the lower end of the tube is 
a stop-cock and hose connection, while the nozzle is attached to 
the upper end. -Several other methods of elevating the nozzle 
are used, such as the use of small iron or galvanized pipe, but this 
form is mentioned in particular for the reason that it is light 
and convenient to handle. Extensions may be made of any con- 
veiiieBt length. 
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Pig. 14— Double Visrhorbl. 
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Bordeaux miwture. — There are several diflPerent formulas for 
making Bordeaux mixture, any one of which will no doubt give 
excellent results if the directions are closely followed. The for- 
mula given below has been used at this Station for the past five 
years, and it is also generally used by the fruit growers of this 
vicinity. In no case has it proven unreliable, so we do not hesi- 
tate to recommend it as being one of the best and certainly the 
quickest method by which Bordeaux mixtu: e can be made. Much 
has been written of late for and against the practice of using 
the potassium ferrocyanide test for determining the amount of 
lime to be used, and many nice points have been brought forth 
as to just how this test should be applied. We still adhere to 
the,»common method of applying it, as we have always found it 
reliable: 

Formula, — Copper sulphate 4 lbs. 

Lime ^ 3 lbs. 

Water 45 gals. 

Dissolve the copi)er sulphate in hot water or by suspending 
in a coarse cloth or bag in a considerable amount of cold water, 
BO that the sulphate is just covered. It will not all dissolve if 
placed in the bottom of a vessel of cold water. When dissolved 
dilute the solution to two-thirds of the required amount. Next 
slake the lime and add it to the solution in the form of a thin 
whitewash — the thinner the better. Strain it if necessary to 
keep out particles that would clog the nozzle. The mixture 
should be thoroughly stirred while the lime is being added. It 
is essential that the copper solution should be quite dilute before 
the lime is added, otherwise a heavy precipitate is formed. 

Weighing the lime. — It is easy to see that the weighing and 
slaking of the required amount of lime each time a barrel full 
of the mixture is to be made will require a considerable amount 
of time in the course of a day, which at this busy season is quite 
an item. By using the color test the necessity of weighing the 
lime is done away with and enough lime may be slaked at one 
time to last through the season. A convenient way to keep the 
Mme is to slake it in a barrel that is partially sunk in the ground, 
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as is shown in Figure 15. When treated in this manner it will 
keep indefinitely in the form of paste if the surface is kept 
covered with a small amount of water. It will be economy to 
buy a good quantity of fresh lime. Air slaked lime is worth- 
less. ^ 

Poiaasium ferrocyanide /e«^— Fill the spray tank two-thirds full 
with the copper sulphate solution, then pour in the milk of lime. 
Stir the mixture thoroughly and add a drop of the potassium 
ferrocyanide. If enough lime has been added the drop will not 
change color when it strikes the mixture, otherwise it will im- 
mediately change to a dark reddish brown color. More lime 
must then be added until the ferrocyanide does not produce the 
reddish brown color. Even after the test shows no color more 
lime should be added so as to be sure that all of the copper will 
be precipitated, for in case the mixture has not been thoroughly 
stirred some of the copper may still remain in solution in the 
bottom of the barrel while the test shows no color at the sur- 
face. 

An excess of lime will do no harm, while the free copper solu- 
tion will injure the foliage. 

The potassium ferrocyanide, or yellow prussiate of potash, is 
a poisonous yellow salt which readily dissolves in water. A few 
cents worth dissolved in about ten times its volume of water will 
last through the season. 

Btock solution of copper sulphate. — Where a good deal of spray- 
ing is to be done it will be found advantageous to make up a 
stock solution of copper sulphate. This may be made by dis- 
solving any number of pounds of the sulphate in one-half as 
many gallons of water. A gallon of the solution will contain 
two pounds of the sulphate, therefore two gallons will contain 
the required amount for a barrel of Bordeaux mixture. Suspend 
the sulphate in the top of the water, otherwise it will not all 
dissolve if the water is cold. The stock solution must be kept 
well covered in order to prevent evaporation. 

Saturated solution of copper sulphate. — An up-to-date orchardist 
recently suggested that a saturated solution of copper sulphate 
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would be more convenient than the ordinary stock solution em 
there would be no necessity of weighing the copper sulphate or 
of measuring the water. This gentleman has followed this plan 
for two seasons with good results. However this method can 
only be commended to careful men who will take pains to see 
that the solution is always a saturated one* A large vessel of 
cold water is provided in which is suspended a large amount of 
copper sulphate, more than the water can possibly take up. This 
should be prepared at least a day before the solution is wanted 
for use in order that the sulphate may have time to dissolve. 
As the solution is taken out more water should be added to the 
vessel from time to time and copper sulphate should be con- 
stantly kept in suspension. By exercising a due amount of care 
a fairly even solution may be maintained. One gallon of water 
at ordinary temperature, 59^ P., will dissolve 49 ounces of copper 
sulphate. Therefore one and one-third gallons of such a solu- 
tion will contain the required four pounds of copper sulphate 
for a barrel of Bordeaux mixture. 

Bordeaux mixture should be used soon after it is made, or 
at least on the same day that it is made, as it soon begins to 
deteriorate in value. 

Kerosene emulsion. — Kerosene emulsion is made by dissolving 
one-half pound of common soap or whale oil soap in one gallon 
of soft water. Heat the mixture, and when boiling hot remove 
it from near the fire and add it to two gallons of kerosene. The 
whole is now thoroughly mixed by pumping continuously through 
a small force pump for about five minutes. Mix until the ingre- 
dients form a creamy mass that becomes thick when cool and 
from which the oil does not separate. When using on foliage 
dilute with from ten to fifteen parts of water; when used as a 
winter treatment it may be applied as strong as one part of the 
mixture to four parts of water. After the stock emulsion be- 
comes cold it hardens so that it is necessary to melt it before it 
can be successfully diluted. It takes fire very readily, so it is 
always a safe plan to have a fire out of doors when making the 
emulsion. This emulsion is used to kill insects that have sucking 
mouth parts; it is not a poison but kills by contact. 



Digitized byCjiOOQlC 



230 Report op the Horticulturist. 

When applying the mixture with pumps that have rubber ball« 
for valves, it must not be forgotten to replace the balls with 
marbles as the kerosene soon destroys rubber. There is a large 
amount of whale oil soap of poor quality on the market which 
accounts for trouble that some people experience in forming 
the emulsion. Only the better grades of whale oil soap should 
be used. 

Palis green, — Paris green is used to poison insects that have 
biting mouth parts. It may be applied either in the dry form 
or in a spray. When the spray is used the Paris green may be 
combined with Bordeaux mixture, or it may be applied mixed 
with water. In either cases the same amount of poison is used. 
For pomaceous fruits, such as apple and pears, one pound of 
Paris green to one hundred and fifty or two hundred gallons ia 
commonly used. For stone fruits the mixture should be weaker, 
using one pound of Paris green to two hundred and fifty or three 
hundred gallons. When used with water, two pounds of fresh 
slaked lime must be added for each pound of Paris green, to 
prevent injury to the foliage. 

The adulteration of Paris green has come to be a great source 
of annoyance and loss to the farmer and fruit grower. There 
should be but one grade of Paris green and that the pure article, 
yet many dealers have dififerent grades for sale. The cheaper 
goods must necessarily be adulterated. Where adulteration is 
suspected, if some of the poison is crushed between two pieces 
of window glass or between the thumb and finger, oftentimes 
the small lumps will be found to be white inside, showing that 
some adulterant has been used. The ammonia test which is very 
simple though not infallible may also be used. Pure Paris green 
will readily dissolve in ammonia and the solution will be of a 
deep blue color. If there is any residue, or if the solution does 
not become blue at once, adulteration may be suspected. 
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nL ANTHEACNOSE OF THE BLACK RASP- 

BERRY* 



WENDELL PADDOCK. 



SUMMARY. 

The following pages give an account of experiments in com- 
bating anthracnose of the black raspberry, which were continued 
through three successive years. While the treatment was suc- 
cessful in preventing the spread of the disease to the new canes, 
in no instance did the sprayed rows yield enough more fruit to 
make the spraying a paying operation. Each person must de- 
cide from the conditions existing in his own plantation whether 
or not it will pay to spray for this disease. 

In localities where anthracnose has been suflSciently virulent 
to warrant treatment the following measures are suggested. 

(1) Use only healthy plants and adopt a short rotation of 
crops. 

(2) Protect the new shoots in the spring by spraying them 
with Bordeaux mixture when they are about six inches high; op 
better still, spray for the first time when the first few scab spots 
appear on the young canes. Follow the first spraying with two 
others, or more if it seems best, at intervals of about ten to 
fourteen days. Remove all old canes and badly diseased new 
•nes aa soon as the fruiting season is over. 

INTRODUCTION. 

The growing of most of our fruits of commercial importance is 
attended with more or less difficulty because of the attack of 
plant diseases and injurious insects. In this respect the rasp- 
berry is no exception, but it is less liable to such attacks than are 
many fruits. 

•Reprijit of B«U«uii No. UL 
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There are only a few diseases that are widely distributed in the 
raspberry plantations of New York. Of this number, orange rust 
and anthracnose are particulary troublesome. Orange rust is 
easily recognized by the bright orange color that its masses of 
spores give to the underside of the leaves or other growing parts 
of the plant on which they chance to form. Anthracnose, how- 
ever, is not so easily recognized and so is all the more dangerous. 
Great confusion exists in regard to the appearance of this disease 
and its effect on the plant, so a somewhat extended popular de- 
scription is given. 

What are plant diseases? — In order that we may more readily 
grasp the discussion let us. consider briefly the nature of plant 
diseases. The fungi that cause plant diseases are minute plants 
of low order that live as parasites on higher plants. It requires 
the assistanca of a powerful microscope to make out the char- 
acters of most of these tiny plants, yet they are just as truly 
plants as are the trees upon which some of them live. They 
have organs called mycelium that correspond to roots and modi- 
fied branches of the mycelium bear minute bodies called spores, 
that are similar to and perform the same office as seeds. Under 
favorable conditions of moisture and temperature the spores are 
borne in innumerable quantities and they readily germinate under 
the same conditions. The spores are very small and light so are 
borne on the slightest breath of air. Scattered by the winds or 
other agencies the disease spreads rapidly when the weather 
conditions are suitable. 

What is anthracnose? — The name anthracnose is a popular term 
that has come to be applied to plant diseases that are caused by 
one of the two groups of fungi known as Colletotrichum or 
Glceosporium. The anthracnose of the raspberry belongs to the 
Gloeosporium group. The different species of this genus attack 
their host plants differently. The one that lives on raspberries 
may attack any part of the plant but is more commonly found on 
the canes and it spreads principally by attacking the young 
shoots. The fungus remains dormant during the winter on the 
canea but as soon as suitable weather comes in the spring, spores 
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are formed on the diseased areas and infection begins. It makes 
its first appearance on the young canes oftentimes when they are 
from six to ten inches high and at any point on them where the 
spores may chance to fall. It is supposed that the germ tube of 
the spores can enter only young and tender tissue, consequently 
the spread of the disease is toward the tip of the cane naturally 
following the tender growing part. Therefore we find the small 
•pots toward the top, while the larger, older ones are lower down 
on the cane. The disease first appears on the new canes as small, 
dark or purple colored spots, few at first but increasing rapidly 
in number providing a diseased spot on an old cane is in close 
proximity and the weather cotiditions are favorable for the pro- 
duction and germination of spores. The new spots rapidly In- 
crease in size, changing from the dark color to a brown or dirty 
white in the center as the fungus feeds outward in all directions 
and leaves the dead tissues behind. The slightly raised outlines 
of the spot vary in color from dark-brown to bright purple. As 
the cane grows older it throws out numerous layers of corky 
tissue around the diseased spots in its effort to heal the wounds, 
thus giving the diseased canes a rough, scabby appearance. If 
badly infected the spots are so numerous on the cane that they 
soon grow into one another and form large blotches or scabs 
sometimes six or eight inches long, often entirely encircling the 
cane and thus effectually girdling it. 

This minute plant lives on the juices contained in the cells of 
the tissue that lies just beneath the outer bark, the most vital 
part of the plant; here the threads of the mycelium cross and 
interlace and ramify in all directions absorbing nourishment that 
should go to build up the cane. As the disease advances it leaves 
the cells of the tissue discolored and collapsed. Where a scab 
spot nearly or entirely encircles a cane the supply of sap is cut off 
and the cane withers and dies. It is not known that the fungus 
works into the wood but its attacks occasionally cause the canes 
to crack and expose the pith. 

While the anthracnose of the raspberry may be said to be pre- 
eminently a disease of the canes, it sometimes attacks the leaves. 
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where it produces small brown spots. The curling and browning 
of the leaves is often caused by anthracnose but it is usually the 
result of a diminished sap supply, caused by the attacks of the 
disease on the canes below rather than by a direct attack on the 
leaves. The disease also frequently attacks the leaf stems and 
small fruiting branches where it appears as small, dark or gray- 
ish patches on the bark the same as on the canes. If the attack 
is severe the leaves may wither and die and the fruit dry up on 
the bushes. 

Where a plantation is badly diseased the casual observer may 
not notice that there is anything wrong with the plants the first 
two years from setting. In the tlfird year when they should bear 
their largest crop of fruit the plants may still look fairly well, 
the new canes make a moderate growth and the fruiting stems 
give promise of a good yield of fruit, but before the berries have 
a chanee to ripen they shrivel and dry on the stems and the foli- 
age assumes an unhealthy color. If the plants are not removed, 
the next spring the foliage is scant and pale, and before mid- 
summer the leaves become shriveled and dry and many of the 
plants die. 

Fortunately, however, it is not often that anthracnose is so 
disastrous in its effects. In many localities it remains about the 
same from year to year without killing the plants or causing the 
fruit to dry up on the bushes. Yet the unsuspecting grower 
complains that his crops are not what they used to be. The 
plants, enfeebled by the disease, are more liable to winter-injury; 
and the constant drain on their vitality tends in many ways to 
lessen the fruit production. Then, again, traces of anthracnose 
may be found in a great many plantations where it has never 
spread enough to do any appreciable amount of injury. 

The disease is more prevalent in some locations than in others, 
and some varieties of berries are more susceptible to its attacks 
than are others. While anthracnose is more severe on black 
raspberry it does not confine its attacks to this species but occurs 
on the other species that are commonly cultivated as well as on 
the blackberry. 
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EXPERIMENTS IN TREATING THE DISEASE AT 

CLIFTON. 

In the spring of 1894, a communication was received from Mr. 
S. A. Hosmer, of Clifton, N. Y., in regard to anthracnose on rasp- 
berries. He kindly offered the Station the remains of his once 
large plantation to nae in ex][>erimenting with treatment for the 
disease. 

The plantation at one time consisted of 25 acres and was re- 
garded as producing one of the most paying crops of the farm; 
but through the ravages of anthracnose the acreage was yearly 
reduced until scarcely three acres of badly infested plants re- 
mained. Seemingly every cane was diseased, immense scabs and 
blotches from four to eight inches in length and reaching nearly 
or quite around the cane being not uncommon. This plantation, 
consisting entirely of Gregg, was set out in the spring of 1890. 
There were 50 rows in the patch remaining which occupied about 
three acres of land. 

It would seem that here were ideal conditions for exp(»nment- 
ing with methods of treatment for combating the disease. Ac- 
cordingly experiments were planned which were carried on 
through three successive years. 

Plan of the experiment, — Primarily, the experiment was under- 
taken to see if the disease could be successfully combated; 
secondly, different solutions were used for the first treatment, so 
that a comparison might be made as to their effectiveness in 
treating the disease. 

Knowing that a remedy for any fungous disease must be a pre- 
ventive rather than a cure, and that many fungi begin their work 
very early in the spring, it was planned to give the first treat- 
ment before the leaf buds opened; at this time strong solutions 
could be used as there would be no foliage to be injured; accord- 
ingly the rows were treated as shown in the accompanying table: 

The first three rows were sprayed with copper sulphate solu- 
tion, using three pounds to eleven gallons of water. The next 
three with a saturated solution of iron sulphate in water, while 
the next three were left unsprayed for comparison. This plan 
was carried on throughout the plantation until the last two rows 
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Tabli L— 


TRKATMENTS IpPUKD to RAfiPBEBRIE)9 FOB PBEVEKTIOV 




OF Anthracnose. 


Apr. 18, tprtyed 


Apr. 18, sprayed 




Apr. 18. sprayed 


Apr. 18, sprayed 


with coppei 


with iron unl- 




with arid 


with aoid 


■alpbate hoIii- 


p h a t e sola- 




copper solu- 


SOlUtiOD. 


tioa. 


tion. 




tion. 




Maj 1. sprayed 


May 1. sprayed 




Ma> 1, sprayed 


May 1, sprayed 


witli Bordeaux 


>vith Hordeuox 


Unsprayed. 


with Bordeaux 


with Bordeaux 


niixfnru. 


mixlure. 




mix Ml re. 


mixtnrt*. 


May 16, do. 


Nfay 16, do. 




M:iy 16, do. 


Miiy 16, do. 


Wwy 30. do. 


Mny 80. do. 




May 30, do. 


May 30, do. 


June 21, do. 


June 21, do. 




.lune 21, do. 


Juue21, do. 


Aiif. 9, do. 


Aug. 9, do. 




Aug. 9, do. 


Aug. 9, do. 


Bowl. 


Rowi. 


Bowi. 


Bow. 


Bow. 


1, 2, 3 


4, 5. 6 


7. H. 9 






10, 11. 12 


13. 14, 15 


16. 17. 18 






19. 20, 21 


'19., 23, 24 


25, 26, 27 






28. 29, 30 


31, 32, 33 


34. 35. 36 






37. 38. 39 


40, 41, 42 


43, 44, 45 






46, 47, 48 






^9 


50 



were reached, making in all 18 rows treated with copper sul- 
phate, 15 rows treated with iron sulphate and 15 untreated or 
check rows; of the last two rows one was sprayed with a solution 
made up of ten parts of a saturated solution of copper sulphate 
to one part of sulphuric acid, and the other with a 10 per cent 
solution of sulphuric acid. After the first treatment all treated 
rows were sprayed alike with Bordeaux mixture using one pound 
of copper sulphate to make eleven gallons of the mixture. 

EXPEBIMENTS IN 1894. 

Batc% of spraying. — The first spraying was made April 18, just 
as the leaf buds were beginning to swell. All of the different 
mixtures were applied on the same day. That evening a heavy 
rain set in which lasted three days. 

The second spraying was given May 1, when the leaves were 
about one-fourth grown. At this time it was noticed that there 
were numerous small dark spots on the canes in the rows that 
had been sprayed with the sulphuric acid solution, which indi- 
cated that the acid had been applied too strong. The heavy rain 
that came on just as the work was finished undoubtedly washed 
oflf a good deal of the acid and thus saved the plants from serious 
injury. 
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The next treatment was made May 16. The leaves were nearly 
fnll grown, while the largest, of the new canes were about eight 
Inches in height. The work of the fungus on the new canes was 
now noticed for the first time; a few of the small characteristic 
epots were seen on the new shoots where they grew close to a 
diseased spot on an old cane. Immediately after this spraying 
was given the severe spring rams set in which lasted intermit- 
tently for 21 days. 

On May 30, a fourth spraying was given. It was noticed at 
this time that the previous spraying had seriously injured both 
the fruit and foliage. On looking about for a cause for the injury 
it was found that the capacity of the measure that was used in 
making the Bordeaux mixture had been mistaken, consequently 
the mixture was made much stronger than was intended. The 
injury was probably due to this fact as raspberries on the Station 
plats that were sprayed throughout the season with Bordeaux 
mixture, using one pound of copper sulphate to make eleven gal- 
lons of the mixture, were not injured. Raspberry foliage was not 
found to be particularly liable to injury from Bordeaux mixture 
at this strength. However, as the new canes are the only parts 
of the plants that need protection, the spray should be directed 
toward them alone. 

A fifth treatment was given on June 21. The difference in the 
amount of disease on the treated and untreated rows was very 
noticeable at this time. Nearly every fruiting stem and new cane 
on the unsprayed plants was attacked by anthracnose while in 
the sprayed rows the appearance of the disease was much less 
noticeable. 

After the fruiting season was over the old canes were removed 
and burned, when the last spraying for the season was given on 
August 9. 

The plantation was visited on November 22, when the plants of 
both the sprayed and unsprayed rows were found to have made a 
rigorous growth. The canes in the treated rows w^re nearly free 
from disease while those that were not sprayed were still badly 
affected. 

The yields of the different rows are given below in Table IL 
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Tabli II. — Yield of Raspberries Differently Sprayed During the 

Season of 1894. 



DATES OF PTCEINa. 



J0I7 13. 
Jiilv 16. 
July IH. 
Julv 20. 
July 23. 
July 25. 



Total 

▲yerage per row . 



Spraved once lv»fore 
haf bada opeii*'d 
wiih onppiM ful- 

J»hate HolQtiou 
.•11. wed by flv^ 
HpraiiDgn with 
Boid»'auz mixture. 
18 rowtt. 



Quarts. 



158 
41 
67 

109 



22 



Sprayed once before 
le«f bods op*'ued 
whh irou Piilphal** 
solution foti«>wed 
by flvi* api.iyiucs 
>riih Bordeaux 
mixture. 15 rows. 



Quarts. 



137 
52 
67 
99 

47 



402 



26 4-5 



UvsprayeA. 
15 ruwa. 



Quarts. 
109 
225 
99 
83 
75 
27 



618 



41 



The record of yields tends to prove nothing except that the 
treatment seriously injured the fruiting canes in the treated rows. 
It •ho«ld be borne in mind, however, that this injury was due to 
the fact that the Bordeaux mixture used in a single application 
was improperly made. The almost entire absence of anthracnose 
on the treated rows as compared to the considerable amount found 
on the unsprayed rows at the close of the season goes to show that 
the treatment was effective. 

Experiments in 1895. 

The plantation was given the same treatment throughout the 
season of 1895. 

Dates of spraying. — ^The first spraying, when the diflerent solu- 
tions were applied, was given on April 26, just as the leaf buds 
began to swell. The second treatment was begun May 11, but 
on account of rain it was not completed until May 13. At this 
time the new canes had just begun to grow. On May 24, a third 
spraying was given, when the largest of the new canes were 
twelve to fourteen inches high. At this time it was noticed that 
the two rows that had been sprayed with the sulphuric acid solu- 
tions had been seriously injured by the application. A fourth 
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treatment was giyen on Jnne 10. A few of the charaeteristic »p<>to 
of anthracnose were now noticed for the first time on the new 
canes in the untreated rows, showing that the disease was spread- 
ing very slowly. June 24 a fifth treatment was made. It was 
again noted that the disease had spread but little on the un- 
flprayed plants and practically none could be found on the treated 
canes. As soon as the fruiting season was over the old canes 
were removed from all the rows, and a sixth spraying was given 
August 15. 
The yield for the season of 1895 is given below in Table III. 



Table III. — Yield of Raspberries Differently Sprayed Dubik* the 

Season of 18^5. 



DATES OF PICKINO. 



July 5 

July 8 

JiilvlO 

July 12 

July 15 

July 17 

July 19 

Total 

▲▼erago per row 



8pru\ ed once b*-fore 
leaf budi* 4ip«*u* d 
iritli i.'ii|iiiei Niil- 
phat^ s w 1 n t i o II 
foll«ivri>d by Ave 
HViaytnuB with 
BuitieHux ailxiur«. 

18 M>W». 



Quarts. 
177 
210 
181 
201 
204 

66 

38 



1,077 



fi9 5-6 



Spniyed onrp before 
fear buds ope red 
witb lion SBlphatf* 
MihitioD followed 
by flvt* sprnjiiius 
witb BordeuQZ 
mixture. 15 ruwe. 



QOAltS. 

184 
293 

87 
177 
175 

52 

29 



907 



UaRpra^ed. 
ISnmt. 



Qiurto. 
154 
218 
111 
159 

81 
148 

38 



859 



57 



Again the record of yields fails to show any material gain 
resulting from the treatment. The cause of the slight increase 
in yield of the rows that were sprayed once before the leaf buds 
opened with iron sulphate would be diflScult to explain. 

The plantation was visited on Nov. 19, when it was found that 
the canes in all of the rows that had been sprayed were praeti- 
cally free from disease, and since the removal of the old canes in 
August but comparatively little was to be found on the unsprayed 
rows. 
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Experiments in 1896. 

Although the plantation had passed the age of greatest fmit- 
fulness, the owner decided to keep it another season, and so it was 
determined to continue the experiment, hoping that ideal condi- 
tions, from the experimenter's standpoint, might arise when the 
yields of fruit from the treated and untreated rows would show 
marked results in favor of the treatment. 

Dates of spraying. — The first spraying, with the strong solu- 
tions, was given the plants on April 22, when the leaf buds were 
swelling. The second spraying was given on May 9. The third 
on May 25 and the fourth on June 8. On the latter date, a few 
of the scab spots were noticed the first time on the young canes. 
The new canes were now practically out of danger from attacks 
of the disease because of their size and the scarcity of the scab 
spots on the old canes, therefore the treatment was discontinued. 

The yields of the different rows for the season of 1896 are given 
in Table IV. 

Table IV.— Yields op Raspbf.rhiks Differently Sprayed During thb 

Season of 189u. 



DATES OP PICKINGS.* 


Sprayed one© before 
Wii biidrt opniied 
wi»h copper >ul- 
plMtn solution 
foll<»we«l by Uirfo 
wp'iiviiifffl with 
Bordi'aiix miztui-e. 

1810^8. 


Sprnred once before 
Jcaf' biid<4 nnt'iifd 
will) iron ><ii1phu)e 
B'tliiti'iii. foitnwrd 
bv tbiee spravinfM 
wUh Bordeaux 
mixiare. 15ro\«a. 


UnKprmyed. 
15 rows. 


\ 


Qaartt. 
40 
155 
i:U 
156 
188 
69 
103 


QntTti. 

51 
181 
ISO 
164 
196 
101 

80 


QnarU. 

5 J 
174 
143 
185 
170 

88 

70 


Total 


842 


9oa 


831 






Averago per row. ...... ....... 


47 


60 


55 







*A8 tbe pickings were not made under Station direction the dates can not be given for 
thUyear. . ' 

The results show no gain resulting from the treatment. The 
yield of the rows sprayed once before the leaf buds opened with 
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copper sulphate solution falls below that of the unsprayed rows; 
while the rows that were sprayed with iron sulphate gave a little 
larger yield than the check rows, 

EXPERIMENTS AT MANCHESTER. 

In the spring of 1896 a letter was received at the Station from 
Mr. Luther Rice, Manchester, N. Y., in which he made inquiries 
about treatment for raspberry anthracnose. Mr. Rice is an ex- 
tensive grower of raspberries, and at times has found anthrac- 
nose to be a serious pest. On visiting his place it was found that 
a small plantation of one variety, consisting of thirteen rows, 
about twenty rods long, was badly diseased. The plantation was 
two years old, so it would seem that here were favorable condi- 
tions for continuing the spraying experiments. 

Plan of the experiment — From our previous experience we had 
come to doubt the advisability of giving the early spraying with 
strong solutions. Therefore, in this experiment it was planned 
to compare the early with the late treatment, at the same time 
using the copper and iron solutions for the early treatment as 
before. It became evident that spraying with sulphuric acid 
solutions is too heroic a measure to be used on raspberries, there- 
fore this line of treatment was dropped. 

Table V. — Treatment Applied to Raspberries at Manchester for 

PREVENTIOX op ANTHRACNOSE. 



Apr. 18, 8pray«»fl 


Apr. 1«, spray od 








with copper 


with iron siil- 








Biilpliatesulu- 


phute solu- 








tiou. 


tion. 








May 2, iprayed 


May 2, sprayed 






May 2, grayed 


with Bor- 


w i t b B o r - 






with Bor- 


deaux m i X - 


deuux mix- 




Unsprayed. 


de:iMX mix* 


tare. 


ture. 






til re. 


May 12, do. 


May 12, do. 


May 12, sprayed 
with Bor- 
deaux mix- 
ture. 




May 12, do. 


Jane 5, do. 


JiiDe 3, do. 


June 3, do. 




June 3, do. 


Bow*. 


Bows. 


Bnwi. 


"Row. 


Xnw. 


1,5,9 


2, 6, 10 


8, 7, 11 


4, 8, 12 


13 



16 
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The rows, Noe. 1, 5, and 9 were sprayed once before the leaf 
buds opened, with copper sulphate solution, using three poinds 
of the sulphate to eleven gallons of water. Rows No. 2, 6 and 
10 were sprayed once before the leaf buds opened, with a satu- 
rated solution of iron sulphate. Rows No. 3, 7 and 11 were 
sprayed for the first time when the rows that were sprayed with 
the strong solution received the third treatment. Row No. 13 
was sprayed for the first time when the rows that were sprayed 
with the strong solutions received their second treatment. 

Dates of spraying. — The first spraying, when the strong solu- 
tions were used, was given on April 18, when the leaf buds were 
beginning to swell. In the subsequent treatments Bordeaux 
mixture was used on all of the treated rows. The second spray- 
ing was given on May 2, when the canes were in nearly full leaf. 
Row 13 was sprayed for the first time on this date. All of the 
treated rows were sprayed on May 12, when some of the largest 
of the new canes were about two feet high. Rows 3, 7 and 11 
were sprayed for the first time on this date. The last spraying 
for the season was given on June 3. 

Record of yields. — ^The record of yields for the season was not 
complete, but it did not indicate that there was any increase in 
yield on the rows that were sprayed. Neither did any of the 
rows that received the diflferent lines of treatment show any in- 
crease in yield over that of their neighbors. 

The plantation was visited on Dec. 12, when it was found that 
the difference in the amount of disease on the sprayed and un- 
sprayed rows was quite marked. All of the rows that had been 
sprayed were comparatively free from disease, while the un- 
sprayed rows were still quite badly affected. The results were 
sufficiently marked so that it is deemed advisable to continue the 
experiment through another season. 

CONCLUSIONS. 

Ordinarily it will not pay to keep a plantation of black rasp- 
berries after it has produced its third crop. When such short 
rotations are followed, and the best of culture is given, it would 
seem that the danger from anthracnose must be reduced to a min- 
imum, providing the plants are free from disease when planted. 
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In some instances, however, where raspberries are grown as a 
farm crop it will pay to fmit the plantation longer* Althongh 
the plants have passed the period of greatest fruitf ulness, it may 
be that for a few seasons longer they will produce crops of fruit 
that will pay better than any other crop the grower might be able 
to put in their place. 

If anthracnose makes its appearance, the old canes should be 
removed and burned immiediately after the fruiting season is 
over. If in the following spring the mew canes are protected 
with Bordeaux mixture, it is possible practically to free the plan- 
tation froan the disease. While the results obtained from these 
experiments show conclusively that ajttthracnose of the black 
raspberry can be successfully combated with Bordeaux mixture, 
in no instance did the spraying prove profitable, and because of 
this fact the question at once arises as to whether or not it will 
pay to spray for this disease. In dealing with any plant disease 
that does not do serious damage every season, it will pay to spray 
in those instances only when there is danger of an attack that 
will be severe enough to endanger the life of the plants or ma- 
t€*rially injure the crop of fruit. Each grower must decide this 
point for himself. 

The following letter from Mr. Hosmer gives his estimate of the 
treatment for raspberry anthracnose, which is based on the ex- 
periments that were conducted at his place: 

" I am not cultivating raspberries so extensively as formerly, 
but if I had known then what I have since learned of the disease 
and the eflScacy of the treatment you have employed in my planta- 
tion, it would have resulted in a saving to me of thousands of dol- 
lars. I had thirty acres of fine bushes almost completely ruined 
by the anthracnose in the midst of their prime. 

" Yours truly, 

" S. A. HOSMER." 

When to spray. — No definite rule can be given as to the exact 
time when the spraying should be begun or how long it should be 
continued, since no two seasons will ever bring with them the 
same conditions. The experiments carried on at Manchester dur- 
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ing the season of 1896 go to show that the early treatment with 
strong solutions is unnecessary, as the rows that were sprayed for 
the first time after the new canes were several inches high were as 
free from disease as were the rows that received the early treat- 
ment. The treatment for any plant disease must be preventive, 
for we cannot cure the diseased spots that are already formed. 
All that spraying does is to prevent the formation of new disea<*e 
spots by protecting the plants with some fungicide. Therefore, 
there is no need of beginning to spray much before the disease 
begins to spread. At no time during the three seasons through 
which our experiments have run did the scab spots begin to form 
on the new canes until after they were six inches high. However, 
it will require but very little attention on the part of the grower 
to determine when the disease becomes active, and at the first 
appearance of the small, dark-colored spots on the new canes the 
first spraying should be given. Let this treatment be followed 
by two or three other sprayings, as may seem best, at intervals of 
ten to fourteen days. If the spraying is done intelligently and 
the old canes, together with the badly diseased new ones, are re- 
moved as soon as the fruiting season is over, there should be no 
reason why the disease cannot be kept under control. 

If there is reason to suspect that the plants are diseased before 
they are planted, they should be closely trimmed and as soon as 
growth begins the new shoots should be protected with Bordeaux 
mixture. The spraying can be very easily and cheaply done at 
this time, and in localities where attacks of anthracnose have been 
severe it would, no doubt, prove to be a paying operation even 
though the plants were supposed to be free from disease when 
planted. 

So much depends on the conditions that are met with each 
successive season that it is possible to give only general directions 
for treatment. The experiments show that the disease can be 
successfully combated by giving proper attention to sanitary con- 
ditions and protecting the young canes with Bordeaux mixture. 
But the questions as to the exact dates on which to apply the 
treatment, and whether it will paj to spray at all, can only be de- 
cided by the grower himself. 
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IV, FORCING TOMATOES: COMPARISON OF 

METHODS OF TRAINING AND 

BENCHING* 



8. A. BEACH. 



SUMMARY. 

Single-stem training is clearly superior to three-stem training 
for forcing tomatoes in winter — in this climate. The superiority 
is seen in the larger yield of early ripening fruit and in the 
larger total yield. There is but slight difference in the average 
size of fruit produced under the two methods of training, but on 
the whole the fruit of the single-stem plants seems to be slightly 
the larger. 

Plants in two or two and a half inch pots plunged in the soil 
fto that roots may be formed above the pot as compared with 
similar plants knocked out of the pots and planted in the soil on 
the bench sometimes show slight gain in yield when plants are 
trained to single stem, but this treatment is a disadvantage when 
plajits are trained to three stems. 

INTRODUCTION. 

In the larger cities the demand for tomatoes which have been 
grown under glass begins as soon as the supply of fruit from out 
of doors is cut off by freezing weather, and it continues till the 
Florida tomatoes appear in market, which is usually sometime in 
February. In local markets tomatoes from forcing houses often 
bring good prices much later than this because they are really 
superior to the southern grown fruit which is picked before it is 
ripe, and many persons are willing to pay an extra price for the 
choice forced tomatoes which are ripened on the vines and deliv- 
ered fresh to the consumer. 

To supply this demand the tomatoes must be ripened during 
the most unfavorable season for ripening fruit, including as it 

•PartUl reprint 9t Bulletin Ne. m. 
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does the short and frequently dark days of December and Janu- 
ary. Unlike lettuce, radishes and other vegetables which come to 
perfection in a comparatively cool temperature, the tomato de- 
lights in a warm, sunny location both for setting vigorous fruit 
abundantly and for ripening it. In growing tomatoes so as to 
market the fresh fruit during December, January and February, 
peculiar difficulties are met which do not attend the growing of 
this fruit in other portions of the year when there is more 
sunlight. 

The inexperienced grower, eager to secure strong, vigoroas 
plants is quite apt to overdo the matter. Either by furnishing 
an abundance of rich soil in which the plant is allowed to grow 
unchecked, or by the too liberal use of liquid manure or other 
fertilizers, he may produce so rank a growth that the plant Is 
unnecessarily slow in coming into bearing. 

Those who have had more experience grow thrifty but stocky 
plants for forcing. They seek a healthy growth yet hold the 
plant somewhat in check till it has a degree of maturity favor- 
able to the production of fruit. Some gardeners try to prevent 
too vigorous growth by setting the plants in a very small amount 
of soil, and later add commercial fertilizers or liquid manure 
according to the apparent needs of the plant. Excellent results 
have been secured in this way, but the soil dries out very quickly 
so that it requires very close attention to the watering. 

Others check the root growth by planting in boxes or pots. It 
is reported that on the island of Guernsey, where large quanti- 
ties of tomatoes are forced for the London market, the plants are 
frequently grown in pots. In this country planting in boxes is 
more frequently advocated. These may be from eight inches to a 
foot wide, about a foot deep and several feet long, with plants 
set every two feet. If separate boxes are used for each plant 
they commonly hold from one to one and a half cubic feet of soil. 

Some gardeners plant in an abundance of good soil in beds op 
on benches where the roots may grow unrestrained and try to 
control the growth by leading out two of the first shoots, one on 
each side of the main stem, thus training the plant to three stems 
as shown in Plate II. The two-foot rule near the center stem 
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Plate II.— Tomato Plant Showing Method of Training to Three Stems in 

Forcing House. 
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Plate III.— Tomato Plant Showing First Stages op Three Stem Training; 
Also Manner op Pruning off Part of Foliage to Prevent too Vigorous 
Growth. 
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will help in forming a correct idea of the size of the plant. These 
gardeners take off all other shoots and resort to severe pruning 
of the foliage if necessary, to prevent too rampant growth. Some 
leaves are removed entirely and others are partly pruned away as 
shown in the accompanying illustration, Plate III. They hold 
that the vigorous side shoots, which are allowed to grow in this 
style of training, have a tendency to check the main or central 
stem so that no diflSculty will be experienced in getting the first 
clusters of fruit to set within about a foot of the soil. 

During the winters 1895-6 and 1896-7 some experiments were 
made at this Station for the purpose of comparing single-stem 
with three-stem training. A method of checking the growth 
which is sometimes used in forcing cucumbers was also tried. It 
provides for restricting the roots in small pots which are plunged 
in the soil so that roots may be sent out from the stem above the 
pot. Plants were grown from the same lots of seed and were 
carefully selected to get specimens as nearly alike as possible at 
the start. The soils were very thoroughly mixed and evenly 
distributed to the plants. In applying fertilizers equal quantities 
were given to each plant. In short, the aim has been to keep 
conditions affecting the plants as nearly alike as possible in all 
points excepting the ones which were to be compared. 

We will now consider the tests of single-stem as compared 
with three-stem training, especially for forcing in winter. 

SINGLE-STEM vs. THREE-STEM TRAINING. 

Experiments op 1895-6. 

First test. 

The variety selected for these tests was the Lorillard, which is 
conceded to be one of the best kinds for winter forcing. Plate IV 
©hows a cluster of Lorillard life size as grown in the forcing 
house. Some fruits grow considerably larger than those illus- 
trated here and in mid- winter they are often smaller than these. 
A« grown in the forcing house the flesh is quite solid and the 
seeds are few as shown in Plate V. For a second crop to be 
fruited in late winter or spring some other variety, like May- 
flower, may be preferred. 



Digitized byCjiOOQlC 



248 Report of thb Hobtioulturist of tho 

Seed of Lorillard from a well-knofwn seedsman was sown in 
flats* August 23, 1895, The flats were filled with soil composed 
of one measure of sand, one of well-rotted manure and four of 
potting soil, thoroughly mixed. September 4 the seedlings were 
transplanted into 2J-inch pots. The soil for tho pots consisted 
of sod from a clay loam piled alternately with layers of coarse 
stable manure. After this was rotted it was thoroughly mixed 
and used for potting the plants. 

Benching. — The plants were benched September 26th. At this 
time they varied from IJ to 4i inches in height and were stocky 
and healthy. The benches had perforated tile bottoms and 
were given no extra drainage. Over the tile bottom a thin layer 
of moss (sphagnum) was spread, then an inch of well-rotted stable 
manure and lastly an inch of soil. The soil was prepared by 
mixing thoroughly three meaaures of the i>otting soil just de- 
scribed with two and a half measures of sand, two of good leaf 
mold and two of well-rotted, mixed stable manure. One hundred 
and three plants were selected for this experiment and were 
divided into two lots. One lot, consisting of fifty-two plants, 
waB put on the side benches in the east half of the tomato house. 
These plants were not taken out of the 2i-inch pots which were 
set immediately on the layer of manure on the bench. The soil 
was mounded around and over the pot and covered with leaf 
mold up to the seed leaves (cotyledons) so as to induce the send- 
ing out of roots from the stem above the pot. These plants will 
be referred to on the following pages as being " in pots." 

Another lot, consisting of fifty-one plants, was set on the side 
benches in the west half of the same house. Each plant was 
taken from the pot, the lower part of the ball of earth, attached 
to it was broken and it was set on the soil on the bench. A 
mound of earth was then drawn around each plant and covered 
with leaf mold up to the seed leaves the same as was done with 
the plants benched in pots as described above. These plants will 
be referred to hereafter as plants " not in pots," meaning by that, 
that they were transplanted from the 2i inch pots to the soil 
on the bench. Some of the plants in each of the two lots were 

*DozM twelre Inches iquar* and three Inchei deep. 
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Plate IV.— Lorillard. From Life Size Photograph op Fruit Forced in Winter. 
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Plate v.— Lorillard. Showing Section op Fruit 
Produced in Forcing House. 
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trained to Bingle €tems, all sides shoots being removed and the 
others were trained to three stems* The accompanying diagram, 
Plate VI, shows the arrangement of the plants. 

The side benches in which these plants were grown are thirty- 
fonr inches wide, inside measurement. 'The plants were set in 
two rows one six inches from the back side of the bench and one 
six inches from the front side, the plants in the front row alter- 
nating with those in the back row. The Bingle-stem plants stood 
a foot and a half apart in the row and the three-stem plants 
twice that distance. This gave to each single-stem plant two and 
one-eighth square feet of bench room and to each three-stem 
plant four and one-fourth square feet. 

Of the fifty-one plants not in pots, thirty-three were trained 
to single stem and eighteen were trained to three stems. At the 
time they were transplanted to the bench, the thirty-three plants 
for single stem training averaged 3.35 inches high and the eigh- 
teen plants for three stem training averaged 2.57 inches high. 
Thus it appears that when they were benched the single-stem 
plants averaged .78 of an inch higher than the three-stem plants. 
A month later, October 28th, they were still in the lead, having 
an average height of 12.58 inches as compared with 11.25 inches 
for the three-stem plants. The length of time from seed planting 
till the first fruit ripeued, the average weight per fruit, and the 
yield in ounces per square foot of bench room, are all summar- 
ized in the following table: 

Table I.— Plants not tn Pots. Time op Ripening First Fruits, Ayeraqi 
Weight per Fucit. and Yield per Square Foot of Bench. 
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•Quite a number of frulU, which were included in the total yield, were very small 
and they reduce the average weight per fruit to the amount shown in this and following 
tablet. I 
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EXPLANATION OF PLATE VI. 

First Test. 

Three-stem plants in pots, 102 and 1 to 18. 
Tbree-stem plants not in pots, 50 to G7. 
Bingle-stem plants in pots, G8 to 108. 
Single-stem plants not in pots, 103 and 19 to 49. 

Secoxd Test. 

Three-stem plants in pots, 114, 115, 118, 119, 130, 131. 

Three-stem plants not in pots, 112, 113, IIC, 117, 128, 129, 132. 

Single-stem plants in pots, lOG, 107, 110, 111, 122, 123, 120, 127. 

Single-stem plants not in pots, 104, 105, 108, 109, 120, 121, 124, 
125, 133. 

The number shows the location of the plant on the bench. 
Plants 18 and 133 had more room than others of their class and 
Plant 67 had less. Plants 43 and 98 were accidentally injured. 
All these were excluded from the experiment. 

From this table it appears that the single-stem plants kept the 
lead from the beginning, ripened their first fruit a few days 
earlier, gave somewhat greater yield per square foot of bench 
area occupied by them and produced a little larger fruit on the 
average than did the plants trained to three stems. 

Of the fifty-two plants in pots, thirty four were trained to 
single stems and eighteen to three stems. When they were put 
on the benches, the plants selected for single-stem training 
averaged 2.45 inches high and those selected for three-stem 
training averaged 3.33 inches, so the plants which were designed 
for three-stem training averaged .88 of an inch higher than the 
single-stem plants. A month later, October 28, the three-stem 
plants were still in the lead, having an average height of 9.75 
inches, which was 1.44 inches more than the average of the 
single-stem plants. The time of ripening the first fruits, the 
average weight per fruit, and the yield are shown in the follow- 
ing table: 
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Plate VI.— Diagram of Tomato House, 1896-6. 
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Table II.— Plants in Pots, Time op Ripkni.vg First Fruits, Atebaob 
Weight pkr Fkuit, and Yield Pkr Square Foot of Benxh. 
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*See note. Table I. 

In this case, as in the one given above, the single-stem plants 
eventually took the lead in the yield per square foot of the bench 
area which they occupied, although at the time they were put on 
the benches and for at least a month afterwards the three-stem 
plants were the larger. These three-stem plants gave larger 
sized fruits than did the corresponding single-stem plants. 

In tests which were made the following season, it was shown 
that the north side-bench was a more favorable location for 
tomatoes during the winter months than the south side-bench. 
This is, no doubt, largely due to the fact that the purlin and the 
eaves are rather wide, and shade the plants on the south bench 
to a considerable extent. Since the single-stem plants in pots 
were located on the south side-bench, while the corresponding 
three-stem plants had the more favorable location on the north 
side-bench and were larger plants at the time they were benched, 
the fact that the single-stem plants gave the larger yield per 
square foot is all the more significant. 

Second Test. 

Some Lorillard plants which had been started in flats and 
transplanted to 2^-incii pots in a way similar to that described 
under the first test, were set on the south middle-bench of the 
tomato house December 12, 1895. The plan of arrangement is 
shown in the diagram, Plate VI. The bench was prepared 
by putting a layer of moss (sphagnum) over the bottom 
and covering this with about 2^ inches of potting soil like that 
ttsed for the first test. First a group of plants for single stem- 
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training was put on the bench, then a group designed for thret 
stem training, then another group for single-stem training and 
lastly a group of three-stem training. Half of the plants wert 
kept in the 2^-ineh pots, and the earth was mounded over the 
pots up to the seed leaves. The others were knocked out of the 
pots and transplanted directly to the bench. First a plant not in 
a pot was transplanted to the bench, then a plant in a pot was 
placed on the bench, thus alternating the two classes till the 
bench was filled. By this arrangement the differences in light 
and temperature for the two classes of plants were not great 
enough to materially affect the results of the test. 

The plants were set in two rows, those in the front row com- 
ing opposite the middle of the space between the plants in the 
back row. Plants for single-stem training were put eighteen 
inches apart; those designed for three-stem training were set 
three feet apart. As this bench measured thirty-eight inches 
wide inside measurement this made the area allotted to each sin- 
gle-stem plant 2| square feet and that for each three-stem plant 
4J square feet 

Of the sixteen plants which were taken out of the pots and 
transplanted to the bench, nine, averaging 5.94 inches in height, 
were for single-stem training, and seven, averaging 5.93 inches 
in height were for training to three stems. Thus it appears that 
there was practically no difference in the average height of the 
two classes of plants when they were benched. The following 
table summarizes their record. 

Table III.— Plants not in Pots. Time op Ripening First Fruits, Average 
Weight pku Fuuit, axd Yikld per Squauk FN)ot op Rknch Room.* 
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* See foot note. p. 253. 
t See note. Table I. ' 
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In this case the three-stem plants on the average ripened their 
first fruits a little earlier than the single-stem plants, but the sin- 
gle-stem plants yielded at the rate of twenty-seven pounds more 
fruit per hundred square feet of bench and their fruits averaged 
•lightly larger than those of the three-stem plants. 

Of the fourteen plants in pots, eight, averaging 5.91 inches in 

height, were for single-stem training and six, averaging 5.92 

inches high, were for three-stem training. Thus it appears that 

the two lots of plants averaged practically the same in height 

at this time. The following is a summary of their later records. 

TiBLK IV.— Plants is 2^ inch Pots Plunged on the Bknch. Time op 
Ripening First Fruits, Average Weight per Fruit, and Yield per 
Square Foot of Bench.* 
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Xhitjc-steiii .••••.• ...... ...... ......a. .•••.. 


15.S4 





* Some of the Items do not agree with those which were published In Bulletin 12.5. be^ 
cause the tables have been corrected, an error In transcribing the record having been 
discovered. 

t See note. Table L 

For some unknown reason one of tbe single-stem plants was 
Tery late in ripening its first fruits and was very unproductive, 
yielding but a few undersized fruits. By including the records 
of this plant in the averages, as is done in the first line of the 
table where the figures appear in small type and in parentheses, 
it gives a wrong impression of the general character of this lot 
of plants. Leaving this plant out, as is done in the second line of 
the table, a more just comparison with the corresponding three- 
stem plants may be made. It then appears that while the single- 
stem plants ripened their first fruits somewhat later than did 
the three-stem plants, and the fruit averaged slightly smaller, yet 
they gave a greater yield, the increase being at the rate of 25J 
pounds per hundred square feet of the bench area which they 
•otupied. 
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Temperature of the house during the uAnter, — The range of tem- 
perature for the house during the winter is indicated by the fol- 
lowing table which shows the daily temperature at the east and 
west ends of the house taken at 7 a, m., 12 m. and G p. m. The 
records are averaged by weeks from September 28, 1805 to March 
14, 189G, a period of twenty-four weeks. In twelve cases, or just 
half the time, the weekly average for 7 a. m. at the west end was 
slightly higher than at the east end, the difference varying from 
0.13° to 2.00°. The weekly average at the east end at noon was 
higher than at the west end in ten cases, and one week the noon 
average was the same for both ends of the house. The weekly 
average for 6 p. m. was higher at the west than at the east end 
in but seven instances. From November 22 to February 8 the 
6 p. m. average was uniformly lower at the west end. This may 
be accounted for by the fact that during the short days of winter 
the head greenhouse, into which the west end of the tomato 
house opens, cuts off the sunlight from that end of the house 
during the latter part of the afternoon. 





AVBRAOB Pee Week. 


DATE. 


BA8T END. 


WEST END. 




7«.m. 


12 m. 


• p.m. 


7 a.m. 


12 m. 


Cp.M. 


Sept. 28-Oct. 4, 1895 

Oct. 5-11 


56.50 
60.43 
53.79 
56.29 
58.43 
60.64 
66.93 
60.14 
61.93 
55.21 
55.71 
63.86 
60.43 
55.86 
60.86 
61.50 
64 43 
62.50 
65.29 
64.57 
a5.14 
67.71 
67.14 
68.00 


69.57 
72.00 
67 57 
64.57 
65.29 
74.29 
64.79 
69.93 
71.93 
66.57 
66.93 
69.80 
67.50 
65.71 
66 57 
68.80 
72.50 
73.25 
77.50 
71. W) 
76.86 
73.57 
76.43 
72.43 


61.25 
64.14 
60.86 
58.93 
62.00 
65.29 
57 58 
65.07 
6i>.29 
62.14 
63.29 
65.83 
63 29 
63.14 
64.17 
69.20 
69 43 
71.67 

69 57 
67.50 
66.14 

70 57 
67.29 
63.00 


56 43 
59 97 
55.79 

57 57 
57.86 
61 33 
57.. 57 
58.71 
60.43 
54 9:\ 
56.07 
63.71 
61.00 
56.14 
59.86 
60.25 
64 00 
64 00 
64.57 
64.17 
6(5.00 
68.57 
67.57 
68.43 


66 93 
70.84i 
66.57 
69.58 
66.71 
70.00 
65.50 
72.00 
68.29 
68.29 
63.(0 
66.30 
68.67 
65 57 
69.71 
72.00 
71.67 
72 33 
73.00 
76 00 
75.67 
72.14 
78 14 
72.43 


61.17 
60.57 


Oct. 12-18 


61 ('7 


Oct. lW-25 

Oct. 26-NuT. 1 


61.57 
61 71 


Kov. 2-8 


64.57 


Nov. 9-15 


61.08 


Nov. 16-22 

Nov. 23-29 


65 71 

6:^.14 


Nmv 30-Dcc.6 :... 

D.C7-13 

Dec. 14-20 


61.79 
62.36 
63.40 


Dec. 21-27 


62.67 


Dec. 28-Jaii. 3, 1896 

Jan. 4-10 


62.14 
62.67 


Jan. 11-17 


^6.40 


Jan. 18-24 


67.33 


Jmd. 25-:h1 

Feb. 1-7 


68.67 
66.14 


Feb. 8-14 


68.00 


F.b. 15-21 


C6.86 


F«b. 22-28 


70.43 


Feb 29-M;ircb 6 


a5.7l 


March 7-13 


65.00 






Averace 


60.98. 


70.26 


64.90 


61.04 


70 06 


64.17 
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Experiments op 189C-97. 
Third Test. 

8eed of Lorillard for a third test was planted in flats August 
U5, 189G, in a soil composed of equal measures of well-rotted 
manure, sand, leaf-mold and loam, all thorougblj mixed. About 
half an inch of drainage was placed in the bottom of the flats. 
By using a marker* to make the furrows, the seed was planted 
nt uniform depth. The seeds were put about one-fourth inch 
apart in the row. 

On the eighth day the seeds began to germinate and all which 
germinated on that day were marked for transplanting. Nearly 
five hundred of the plants which germinated August 23d were 
pricked off from the flats into two-inch pots September 2d, and 
plunged in moss on a greenhouse bench so that the conditions 
of moisture, light and heat for the entire lot could be kept as 
nearly uniform as possible. 

Rainy weather interfered with the proper preparation of soil 
80 that the plants were not transplanted to the benches till 
October 22d. The plants were still in good condition but they 
would have been transplanted earlier had it not been for the 
delay in preparing soil for the benches. 

JSoil for benches. — ^The soil for the benches was prepared by 
mixing thoroughly one measure of leaf-mold, one of sand, one of 
borse manure pretty well rotted and turned several times, and 
one of loam. The loam was composted sod piled in alternate 
layers with manure, well-rotted and well-mixed. Enough of this 
soil was prepared to fill benches six inches deep having an area 
of six hundred square feet. To this was added fourteen pounds 
of a fertilizer mixture composed of six parts by weight of acid 
phosphate having 14 per cent available phosphoric acid and four 
parts by weight •f high-grade sulphate of potash containing the 
equivalent of 50 per cent actual potash. This is at the rate of 
five hundred pounds of the mixture per acre, taking into account 
simply the area of bench surface. 

•The marker consisted of a short board on which were fastened paraUel strips ef wood 
•oe-feartb of an Inch thiclc. By pressing the marker on the soil furrows were made br 
theee stoics whlcti were uniformly one-fourth of an luck deep. 
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Selection of plants. — From the nearly five hundred plants which 
had germiuated in one day and which now were growing in two^ 
inch pots, sixty fine, healthy plants were selected for the test 
The size of the plants at this time may be seen by referring to 
Plate VII, which is from a photograph of one of the plants after 
it was knocked out of the pot and ready for transplanting. 
Enough plants for the test could not be found which were uniform 
in height so those which were selected were assigned to places 
on the benches as follows: 

Twenty plants each GJ inches high for single-stem training on 
the north bench. 

Ten plants each 7 inches high for three-stem training on the 
north bench. 

Explanation of Plate VIII. 

The number shows the location of the plant on the bench. On 
account of their location Plants 1 and 62 were not included in 
the experiment; Plant 2 was discarded because its roots found 
their way under a partition into the soil of another part of the 
bench, and Plants 11 and 31 were discarded on account of acci- 
dental injury. 

Three-stem plants in pots, 14, 15, 27, 30, 31, 42, 43, 46, 58 and 59. 

Three-stem plants not in pots, 12, 13, 16, 28, 29, 44, 45, 57, 60, 61. 

Single-stem plants in pots, 2, 3, 6, 7, 10, 11, 18, 19, 22, 23, 26, 
34, 35, 38, 39, 47, 50, 51, 54, 55. 

Single-stem plants not in pots, 1, 4, 5, 8, 9, 17, 20, 21, 24, 25, 
32, 33, 36, 37, 40, 41, 48, 49, 52, 53, 56, 62. 

10 plants each 6J inches high ) for single-stem training on the 

10 plants each 6J inches high I south bench. 

5 plants each 7^ inches high ) for three-stem training on the 
5 plants each 7J inches high ) south bench. ' 

It will be observed that the plants for single-stem training on 
the south bench averaged 6^ inches, which is the height of each of 
the single-stem plants assigned to the north bench. The sequel did 
not show that the slight differences in the height of the plants 
when they were transplanted to the bench, made any perceptible 
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Plate VII.— Tomato Plant Ready for Transplanting to Bench op 
Forcing House. 
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Plate VIII.— Diagram op Tomato Housb, 1896-7. 



Digitized byCjiOOQlC 



Digitized byCjiOOQlC 



New York Agricultural Experiment Station. 257 

differences in the yields.* The tests which were made the pre- 
vioDiS winter indi<rated that the three-stem training gives a 
smaller yield on the same area of bench than the single-stem 
training. For this reason the tallest plants were assigned to 
three-stem training so that there might be no appearance of 
favoring the single-stem plants in planning the test. For the 
same reason the tallest three-stem plants were put on the south 
bench as the previous season's test indicated that the shading 
of the bench by a purlin made that a less favorable location than 
the north bench. 

Planting on benches. — October 22 the plants were moved to per- 
manent places on the side benches of the tomato house and ar- 
ranged as shown in the accompanying diagram, Plate VIII. 

The plan of the previous season was followed in that no drain- 
age was put on the bottom of the bench, as it was thought that 
the perforated tile furnished ample drainage. Five quarts of 
soil were mounded around each plant. Part of the plants were 
transplanted to this soil and part were left in the pots in which 
they were growing and the soil was spread under and mounded 
over the pot. They will be referred to, the same as on previous 
pages, as " plants in pots " and " plants out of pots." 

The plants were set in two rows, one row ten inches from the 
front the other ten inches from the back of the bench. The 
benches are thirty-four inches wide, inside measurement. The 
plants in the front row alternated with those in the back row so 
that each plant came opposite the middle of the space between 

• In some Instances nlants which were the taller at the time of transplanting were 
more productive and In some cajses they were less productlYe than the shorter plants. 
• The average yields are as follows: 

No. of Height when transplanted: Average yield per plant: 

plants. Training. Inches. Ounces. 

4. Single-stem In pots 6.26 58.44 

6. Single-stem not in pots 6.26 58.54 

6. Single stem in pots 6.76 53.25 

6. Single-stem not in pots 6.76 61.26 

3. Three-stem in pots 7.26 88.00 

2. Three-stem not in pots 7.26 106.126 

2. Three-stem in pots 7.50 57.50 

3. Three-stem not in pots 7.50 97.88 

The three-stem plants which measured 7^ inches at the time of transplanting were 
less productive than the three-stem plants which measured 7% inches. This may be 
partly accounted for by the fact that the former were nearer the west end of the house 
and during the short days of winter became shaded from the sun earlier in the after- 
noon than those towards the middle or east end of the house. 

17 
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two plants in the other row. The plants in pots were not groux)ed 
as in the first test but were alternated with plants out of pots, 
first a plant in a pot then a plant out of a pot and so on through- 
out the house. This was done both with single-stem and with 
three-stem plants. 

It was thought that in the first test the plants were crowded 
too closely together, so in this test the ^ingle-«tem plants were 
set two feet apart in the row thus allowing eaeh plant 2| square 
feet of bench surface. The three-stem plants were four feet apart 
in the row thus giving each of them an area of 5f square feet. 

Adding soil to benches. — The mound of earth which was put 
around the plants as they were transplanted to the benches was 
covered with moss (sphagnum) to prevent the too rapid evapora- 
tion of moisture. The moss served this purpose admirably. De- 
cember 30, a layer of about an inch of soil was covered over all 
the bench. In about a week the plants began to fill this new soil 
with roots. Another layer of about two inches of soil was added 
to the benches March 16, and April 19 a third layer of about two 
inches. June 1, all fruit, both green and ripe, was picked and 
the experiment was closed. 

Plants not in pots. — Of the thirty plants not in pots twenty 
were trained to single-stem and ten to three stems. The single- 
stem plants averaged 1.94 inches high when pricked off and 6.49 
inches when benched. The plants for three-stem training aver- 
aged 2.00 inches when pricked off and 7.20 inches when benched. 
The more vigorous plants were assigned to three-stem training 
yet eventually the single-stem plants gave the larger yield as 
shown by the following table: 
Table V.— Plants not in Pots.— Time of Hipening First Fruits, Averagb 

W BIGHT PER FhUIT AND YlELD PER SQUARE FOOT OF BENCH. 
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•See note. Table I. 
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In this test the three-stem plants were in four groups, two on 
the north bench and two on the south bench, alternating with 
corresponding groups of single-stem plants. This arrangement 
secured more uniform conditions than could be secured by the 
plan adopted for the first test. The results here set forth are 
therefore considered more satisfactory and more reliable than 
those which appeared with the first test. They do not conflict 
with the conclusions drawn from the first test but rather empha- 
size them. The single-stem training, other things being equal, 
gives decidedly better results than the three-stem training both 
in yield and in average size of fruit produced. Although the first 
fruits ripened on the average a day earlier on the three-stem 
plants than on the single-etem plants, yet in the amount of fruit 
ripened early the single-stem plants again take the lead as is 
shown in the following statement of the yield by weeks for the 
firs^t six weeks after the first fruit was picked: 

Table VI.— Plants not in Pots.— -Yield for six Weeks After First Fruit 

Ripened. 
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Yield in Ounces peb Fifty one Squabb Feet op Bench.* 


TRAINING. 


First 
week. 


Second 
week. 


Third 
week. 


Fourth* 
week. 


Fifth 
week. 


Sixth 
week. 


ToUl 
for Bix 
weeks. 


SiDgle-»tem 

Three-stem 


20 
10 


10.35 
4.50 


38.93 
36.00 


81.00 
54.00 


17.33 
21.83 


40.73 
9.90 


66.83 
16.20 


255.17 
142.43 



*Thi8 area is taken as a basis for making this table, so that this may be compared 
with Table VIII, page 262. 

This table shows clearly the superiority of single^tem train- 
ing in producing fruit early, while Table V shows its superiority 
in total yield for the season. It will be noticed that the yield 
drops at the fourth week and then gradually increases. The 
falling off in yield which begins at the fourth week lis due to the 
difficulty experienced in getting fruit to set during the latter part 
of December and early in January. As the days get longer and 
the amount of light increases the fruit sets more readily. When 
there is an abundance of sunshine, simply jarring the blossoons 
as may be done by rapping the plants with a padded stick, will 
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cause the fruit to set well. During periods of little sunshine^ 
especially when the dayts are shortest, more difficulty is experi- 
enced in getting the fruit to set. The blossoms that are not 
properly fecundated soon fall off as shown in Fig. 16. When the 
weather is not favorable for the setting of fruit the blossoms 
should be pollinated by hand during the driest part of every 
second or third day. This may be done by jarring the opeo 
flowers over a camel's hair brush or small spoon and touching 
the stigma with the pollen that has thus been gathered. By 
passing from flower to flower in this way the blossoms become 
fertilized satisfactorily. Small and onesided fruit which is liable 
to be found on plants in the forcing house in winter, may be due 
either to an insufficient supply of pollen or to close fertilization,, 
that is to say, to the fertilizing of the blossom with its own 
pollen exclusively.* 

Plants in pots. — Of the thirty plants which were assigned to 
this part of the test, two were discarded because they were ac- 
cidentally injured. A third was thrown out because it sent its 
roots under a partition and into the soil of an adjacent part of the 
bench. By its rampant growth it soon showed that it had reached 

•Pink, who has made somo very Intereatlng obBervations In this line,** finds that: 

1. The vigor of the fruit is seen soon after pollination takes place. ** Of two flowers 
pollinated at about the same time, one is sometimes half grown before the other makds 
more than enough growth to make certain the fact that fertilization has taken place. 
The one that makes this rapid growth from the start ripens nearly as much in advance 
and is larger than the one that stops growing for a Ume. • • • I think there are 
two causes for this difference in development, i. e., insufllcient pollination and Insuffl- 
clent nourishment" 

2. The amount of pollen applied to the stigma influences the size and shape of the 
fruit. " Tomatoes produced from large amounts (of pollen) were large and regular, 
produced a large number of seeds and did not fail to come to maturity in a single 
Instance; while those from small amounts were smaller in size, had fewer seeds, were 
not so regular in shape and several stopped growing at the size of a pea. * * * I 
tried cutting off one side (of the stigma). The result is usually a one-sided tomato but 
not always. * * * I also tried pollinating one side only and got one-sided fruit as a 
result" 

3. Pollination may be done effectively during the flrst four to eight days after th» 
blossom opens. The best time to get pollen for applying to the stigmas is about two 
days after the blossoms open, when the anthers or pollen sacs begin to open. *' The 
pollen sacs open sooner (after the blossoms open) in small than in large flowers and 
sooner in dry than in wet weather. • • * The best time to pollinate artificially is in 
the driest part of the day." 

4. On the whole, fruits produced by close pollination " are below average size and 
usually contain fewer than the average number of seeds." 

**Fink, Bruce, Pollination and Reproduction of Lycopersicum Esculentum. BulL. 
Oeol. and Nat Hist Surv. Minn., 9: 636-643. 9 N. 1896. 
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Fig 16.— The Fruit Fails to Set When the Stioma is not 
Properly Pollinated. 
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a supply of food not available to its neighbors and during the rest 
of the winter it was allowed to stand as an object lesson on the 
bad effects of over-feeding tomatoes in the forcing house. Of the 
twenty-seven plants finally included in this part of the test, 
eighteen were trained to single stem. These averaged 1.80 
inches high when they were pricked off and 6.00 inches when 
they were benched. Nine corresponding plants designed for 
three-stem training averaged 2.05 inches high when they were 
pricked off and 7.15 inches when they were benched. In this 
case, altho^igh the more vigorous plants were assigned to three- 
stem training, the single-stem plants eventually out-yielded them 
as the following table shows: 

Table VII —Plants in Pots. Time of Ripening First Fruits, Average 
Weight per Fruit and Yield per Square Foot op Bench. 
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23.20 
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168.89t 


2.45 


16.04 







•See Table I. Note 1. 

tThis is the average for eight plants as the first flower cluster on one plant was cut 
off b7 an insect, thus delaying the setting of the first fruit 

As explained in discussing Table V, page 258, the plants in this 
test were so arranged on the benches that more uniform condi- 
tions were secured than was possible with the plan which was fol- 
lowed in the first test. The superiority of the single-stem train- 
ing, both in size of fruit and in total yield is again emphasized by 
this table. Although the three-stem plants ripened their first 
fruit an average of five days earlier than the single-stem plants, 
yet in the amount of fruit ripened during the six weeks after the 
first fruit was picked the single-stem plants were ahead, as the 
following table shows: 
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Table VIII. — Tlants in Pots. Yield for Six Weeks after First Frl^t 

Ripened. 
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OUKCES PER FlFTYONE SQUAIB FKET OP BENCH.* 


TRAINING. 


First 
woek. 


Second 
week. 


Third 
week. 


Fourth 
week.t 


Fifih 
week. 


Sixth 
week. 


Total 
for eix 
weeks. 


Single-stem. 

Three-stem 


18 
9 


4 75 
4.50 


27.25 
40.50 


87.50 
27.00 


30.00 
4.75 


16.75 
18.00 


46.00 
29.50 


212.25 
124.26 



* Fifty-one square feet Is the bench area actually occupied by each lot of plants. 
Compare with Table VI. 

tThe decrease in yield at this period is considered in the discussion which follows 
Table VI. See page 259. 

PLANTS KEPT IN SMALL POTS AND PLUNGED IN THE 
SOIL ON THE BENCH VS. PLANTS TRANSPLANTED TO 
THE BENCH. 

In the first pa^es of this bulletin, while setting forth some of 
the considerations which led to an investigation of the merits of 
single-stem training as compared with three-stem training, the 
necessity of avoiding too rampant a growth in forcing tomatoes 
was considered and some of the various ways of holding the 
plants in check were mentioned. In forcing eucumhers, some 
gardeners plant the seed in small pots, like two-inch pots, and do 
not move the plants from these pots. When they are ready to be 
put in permanent place on the bench for fruiting the pot contain- 
ing the plant is plunged in the soil on the bench. The soil is 
mounded over the pot so that new roots are sent out from the 
stem above the pot. It has been stated on previous pages that 
in tests conducted during the winters of 1895-6 and 1896-7 some 
of the potted tomato plants were plunged into the bench soil in 
pots after the method used in forcing cucumbers, and other plants 
were knocked out of the pots and transplanted directly to the 
bench soil. These tw^o methods will now be compared. The rec- 
ords of these plants have been given in another connection on 
previous pages, and the methods of sowing seed, selecting plants, 
preparing soil, training, etc., may be found by consulting those 
pages. 
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Experiments of 1895-6. 
First Test Using Single-stem Plants. 

September 26, 1895, sixty-seven plants were put on the benches 
of the tomato house for training to single stem, thirty-three of 
which were transplanted to the Soil on the bench. These are 
referred to in this bulletin as plants " not in pots." The remain- 
ing thirty-four plants were plunged in the soil of the bench in 
the 2^-inch pots in which they were growing and the soil was 
mounded over the top of the pot so as to favor the sending forth 
of roots from the stem above the pot. These are referred to as 
plants " in pots." The arrangement of the two lots of plants may 
be seen by consulting the diagram, Plate VI. 

At the time they were put on the benches the plants in pots 
had an average height of 2.45 inches and the corresponding plants 
not in pots averaged 3.35 inches high. On account of this differ- 
ence in size the two classes of plants may not be strictly com- 
parable, but as they may give some indication of the compara- 
tive value of the two methods of treatment, their records are 
given for what they are worth. 

By October 5 many of the plants in pots were sending out roots 
above the pots, which soon filled the surrounding soil. They did 
not make as vigorous growth as the corresponding plants out 
of pots did, but it must be remembered that they were somewhat 
smaller plants to start with. Besides this, they occupied one-half 
of the south bench which, as has already been pointed out, page 
251, is a less favorable location for forcing tomatoes in winter 
than is the north bench on which the plants not in pots were 
located. The arrangement of the plants may be seen by consult- 
ing the diagram, Plate VI. 

October 28, about a month after they were benched, the plants 
in pots averaged 8.31 inches high and those not in pots averaged 
12.58 inches. Their later record is summarized in the following 
table: 
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Table IX — Sixole-stsm Plants. Time op Ripening First Fruits, Aver- 
age Number of Fruits per Plant, Weight per Fruit and Yield per 
Square Foot of Bench. 



method op benching. 



In pots 

Not in pots . 
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13.21 
12.79 



Second Teat Using Single-stem Plants. 

Plants were arranged on the south middle bench of the tomato 
house December 12, 1895, for a second test. The plan of treat- 
ment which was followed has already been given, see page 251. 
The location of the plants on the bench may be seen by consulting 
the diagram, Plate VI. Of the seventeen plants in this test which 
were trained to single stem, eight were in pots and nine were 
not in pots. In discussing Table IV, page 253, it was shown that 
one of the plants in pots was very late in ripening its first fruits 
and was very unproductive, yielding but few small fruits. In the 
following table the first line, where the numbers are given in 
parentheses, includes the record of this exceptional plant, while the 
record in the following line excludes the record of this plant and 
therefore gives a much better idea of the general character of this 
lot of plants. 



Table X. — Single-stem Plants. Time of Ripening First Fruits, Aver- 
age Number op Fruits per Plant, Weight per Fruit and Yield per 
Square Foot of Bench. 
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When they were put on the bench, the plants in pots averaged 
5.91 inches high and the plants out of i)ots 5.94 inches. With 
respect to size the two lots of plants started on practically an 
equal footing, and may be considered comparable, after discard- 
ing one of the plants in pots, which sent its roots into the soil 
of an adjacent bench, as above explained. The table shows that 
the plants in pots gave a larger numiber of fruits than the plants 
not in pots, but they were a little late in ripening first fruits, 
their fruit was slightly smaller and the yield per square foot of 
bench was a little less, so that nothing was gained by keeping 
the plants in pots. 

Experiments of 1896-7. 

Third Test Using Single-stem Plants. 

Seed of Lorillard for this test was sown Aug. 15, 1896. The 
method of selecting the plants, the arrangement on the benches, 
the preparation of soil, etc., are all explained on previous pages. 
See pages 255 to 258. Forty plants were selected for single-stem 
training, twenty to be grown in pots and twenty out of pots. 
Because of accidental injury, two of the plants in pots were 
thrown out of the experiment. The following statement permits 
of a comparison of the growth of the two lots during the early 
part of the experiment. 



Table XI.— Single- Stem Plants. Height of Young Plants. 



METHOD OF BENCHING. 



In pots 

Not in pots. 



18 
20 



AvEBAGE Height in Inches. 
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These figures show that during the early periods of growth the 
plants were remarkably uniform. The records concerning their 
yield are summarized in the following table: 
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Table XII. — Single-«tem Plants — Time of Ripening First Fruits, 
Average Nitmrer of Fruits per Plant, Weight per Fruit and 
Yield per Square Foot op Bench. 



IIETHOD OF BENCHING. 
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2.84 
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Not in Dots .--- ---.. 
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These two lots of plants are certainly comparable as great care 
was nsed to select uniform plants and to give them similar con- 
ditions from the time the seed was planted till the last fruit was 
picked, excepting only that one lot was in pots and the other was 
not in pots. In this case the results are slightly different from 
those of the first and second tests as set forth in Tables IX and 
X. The plants in pots again ripened the first fruits later, and the 
yield was slightly less than that of the plants not in pots, but 
the average weight per fruit was slightly greater. In no case is 
the difference marked with single-stem plants and the testimony 
favors the conclusion that little or no advantage is gained by 
growing them in pots in the way they were grown for these tests. 

The influence of benching in pots when plants 'are trained to 
three stems will now be considered. 

Experiments of 1895-0. 
First Test Using Three-stem Plants, 

The plants designed for three-stem training which were put on 
the benches September 26, 1895, were arranged as shown in the 
diagram, Plate VI. This arrangement proved to be faulty, inas- 
much as the lots of plants to be compared were separated into 
groups, and these groups, being located in different parts of the 
house, did not have equal exposure to sunlight, as has already 
been explained on page 251. For this reason the results of the 
first test are not considered wholly satisfactory. 

The three-stem plants were separated into two lots. The 
plants of one lot were grown in small pots plunged in the soil of 
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the bench, as has already been explained, and the plants of the 
other lot were knocked out of the ®mall pots at the time they 
were transplanted to the benches. The eighteen plants in pots 
averaged 3.33 inches high when they were benched and about a 
month later, October 28th, they averaged 9.75 inches. The loca- 
tion which they were given proved more favorable than that of 
the corresponding plants not in pots. The plants not in pots 
averaged 2.57 inches high when they were benched^and 11.25 
inches October 28th. Kecords are summarized in Table XIII for 
the seventeen plants of each lot which were finally included in 
the experiment. 

Table XIII. — Three-stem Plants. Time of Ripening First Fruits, 
Average Number op Fruits Per Plant, Weight Per Fruit and 
Yield Per Square Foot of Bench. 
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17 
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Second Hest Using Three-stem Plants. 

In arranging plants for the second test the plants in pots were 
alternated with plants out of pots throughout the bench so that 
the two classes of plants in this test are strictly comparable. 
The method of selecting plants and the plan of treatment has 
already been explained on page 251. The diagram, Plate VT, 
shows the location of the plants on the south middle bench of 
the tomato house. 

The six plants in pots which were included in this test aver- 
aged 5.92 inches high December 12 when they were benched and 
22.08 inches about a month later, January 14. The seven cor- 
responding plants not in pots averaged 5.93 inches high when 
they were benched and 20.29 inches January 14. From their 
succeeding records the following table is derived: 
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Table XIV.— Three-stem Plajtts. Time op Ripening First Fruit, Aver- 
age Number of Fruits Per Plant, Weight Per Fruit and Yield 
Per Square Foot op Bench. 
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In this case as with single-stem plants, the two method® of 
beiiching which were tried showed no striking difference in 
results. The third test will now be considered. 

Experiments of 1896-7. 
Third Teat Using Three-stem Plants. 
Seed of Lorillard for this test was sown August 15, 1896. The 
method of selecting the plants, the preparation of the soil, etc.^ 
are explained on pages 255 to 258. 

The plants in pots wei'e benched alternately with plants out of 
pots as in the second test, and the two lots of plants are consid- 
ered strictly comparable. Of the twenty plants selected for 
three-stem training ten were not grown in pots and ten were 
kept in i>ot8. One of the plants in pots was accidentally broken 
and was thrown out of the test. The records show a remarkably 
uniform growth of the young plants as may be seen from the 
following table: 

Table XV. — ^Three-stem Plants. Height of Young Plants. 



method of bexching. 



In pots 

Not in pots. 
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♦With the three-stem plants the tips of the main stems were pinched out Just beyond 
the first flower cluster, so as to favor the growth of the side shoots for the three-stem 
training. On this account the height of three-stem planU should not be compared with 
the height of the single-stem plants on November 19th. 
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Fpom the complete records of the test the following table ia 
derived: 

Table XVI. Three-stem Plants. Time of Ripening First Fruits, Aver- 
AGE Number of Fruits Per Plant, W^eioht Per FrUit and Yield Per 
Square Foot op Bench. 
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*ThiB Is the average for eight plants as the first flower cluster on one plant was cut 
off by an insect, thus delaying the setting of the first fruit 

In this case the plants in pots ripened their first fruits a little 
earlier but yielded less weight of fruit than the plants not in 
pots, the difference being at the rate of twenty and a half pounds 
per hundred square feet of bench. 

CONCLUSIONS. 

These tests of single-stem vs. three-stem training and of plants 
plunged on the bench in small pots vs. transplanted plants not in 
pots have been continued two seasons. Not counting the plants 
which have been discarded during the course of the experiments, 
«ixty-six three-stem plants and one hundred and nineteen singlf- 
stem plants have been under test making a total of one hundred 
and eighty-five plants. 

Only one variety has been used in the experiments but that is 
one almost universally used by gardeners in this country for 
winter forcing, namely, the Lorillard. The tests have been 
conducted on a sufficiently extensive scale so that the results 
are conclusive so far as this variety is concerned. Probably with 
other varieties they would be somewhat modified in detail, but 
the general results would doubtless be the same whatever the 
kind of tomato used. 
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It is not to be expected, however, that single-stem plants will 
outyield three-stem plants in every instance regardless of the 
influences which surround them. Various things influence the 
productiveness of tomato plants and the skillful gardener studies 
to combine all these influences to the end that he may get a large 
yield of fruit of marketable size. In the hands of a skillful 
gardener plants trained to three stems may do better than the 
same plants trained to single stems would do in the hands of 
an unskillful man. In other words, the advantage gained by 
training tomatoes to single stems in the forcing house are not 
great enough to overcome the results of neglect or lack of skill. 

We are confident that, other things being equal, the different 
methods under consideration will give results in accordance with 
the conclusions which are given below. 

Single-Stem vs. Three-Stem Training. 

The single-stem training is clearly superior to three-stem train- 
ing for winter forcing of tomatoei^ in this climate, both in the 
amount of fruit ripened early in the season and in the yield on 
equal areas. There is but slight difference in the average size 
of fruit produced but on the whole the fruit on single-stem plants 
seems to average slightly larger than that on three-stem plants. 

Plants Benched in Pots vs. Plants Benched not in Pots. 

Plants kept in small pots and plunged in soil on the bench 
as compared with similar plants taken from the pots and trans- 
planted to the bench sometimes show slightly more satisfactory 
results when the plants are trained to single-stem. When the 
plants are trained to three-stems, keeping them in small pots as 
just described seems to be a disadvantage. 
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V. NOTE ON A TOMATO DISEASE * 



S. A. BEACH. 



A peculiar disease of the tomato, the cause of which is not 
well understood, has occurred in the forcing house at this Sta- 
tion. Tomatoes which were attacked by what is apparently the 
same disease have also been found in other greenhouses. Speci- 
mens of the diseased fruit were furnished Mr. Stewart, the Sta- 
tion Mycologist, at Jamaica, N. Y., who has prepared from them 
the following description of the disease: 

This disease has the general characters of the so-called black 
rot of field grown tomatoes, which attacks the blof^som end of the 
early fruits and which is supposed to be caused by the fungus, 
Macrosporium tomato, Cke. It begins as a «>lightly depre«»ed, 
circular, brown spot which gradually enlarges, retaining its cir- 
cular form, until it frequently covers as much as one half of 
the entire surface of the tomato. See Plate IX. In the great 
majority of cases the spot originates at the blossom end of the 
fruit, but it may originate at any point on the fruit. In color, 
the spots are at first brown; later, they become brownish black 
or greenish black and are bounded by a conspicuous double ring 
of light brown. In texture, the diseased tissue is leathery and 
dry with the surface usually smooth and glassy but sometimes 
wrinkled and velvety. The diseased portion shrivels so much 
that the fruit becomes much flattened on that side. The bound- 
ary line between the healthy and diseased tissue is definitely 
marked. Inside, the tissues are blackened for a considerable 
distance below the surface and there is somewhat less than the 
normal amount of moisture. 

It occurred most frequently on the early fruits of rapidly grow- 
ing plants but continued to appear to some extent throughout 
the season. The fruits are attacked in all stages of development, 



•Partial reprint of Bulletin No. 126, 
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but, as observed in the forcing houses at this Station, there are 
no indications that either the stem or the leaves are attacked by 
the disease. 

The remarkable feature of this rot is the total absence of 
fungus hyphse from the tissues of the fruits in the early stages 
of the disease. Neither is there, at this time, any species of bac- 
terium very abundant Micrococci in zoogloea may be frequently 
seen but not in large numbers. Old specimens often show 
Bpecies of Fusarium and Penicillium and various bacteria. Frag- 
ments of diseased tissue were taken, with sterilized instruments, 
from the interior of fruits recently attacked by the disease, and 
cultivated on neutral agar in Petri dishes. Nothing developed 
in any of these cultures. A Petri-dish culture on agar acidified 
with malic acid, likewise, gave negative results. If any organism 
is connected with this disease it is one which does not grow 
readily on agar. 
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VL STRAWBERRIES IN 1897.* 



WENDELL PADDOOK. 



SUMMARY. 

The Station has no more plants of the Hunn for distribution. 

Of strawberries in one-year beds Beder Wood was the most 
productive early berry. It is also a satisfactory general purpose 
variety as it took second rank as to yield among the kinds that 
were fruited in one-year beds. Marshall is worthy of a trial for 
fancy fruit. Glen Mary was the most productive berry and pro- 
duced the largest late yield. 

None of the strawberries in two-year beds succeeded more 

than moderately well, owing no doubt, to winter injury and an 

unfavorable growing season. Earliest produced the largest early 

yield while Robinson was the most productive and gave the 

largest late yield. 

INTRODUCTION. 

The soil at the Station gardens is not well adapted to straw- 
berry culture as it is composed of a stiff clay loam. Such soil 
is particularly hard to work in a wet season as some little time 
must elapse after each rain before the ground is in a condition to 
be worked. In the meantime weeds grow apace and if great 
care is not exercised to start the cultivator at the right time a 
iirust soon forms and the soil becomes hard and compact. When 
such conditions arise the ground can only be gotten ill good con- 
dition by cultivating at the proper time after another rain. The 
amount of rainfall at Geneva during a portion of the spring was 
rather large and considerable difficulty was experienced in keep- 
ing the soil in good tilth and in subduing the weeds. 

The strawberries are grown in matted rows. As soon as the 
ground is lightly frozen in early winter the beds are mulched." 
Last winter coarse stable manure was used which had not be- 
come well rotted and which became more or less frozen before it 

•Reprint of BuUetln No. 127. 
18 
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was distributed over the beds. The result was that the plants 
were killed here and there in the rows in places where the frozen 
lumps chanced to fall. 

The strawberry crop was not as satisfactory as could be desired 
owing in part to the conditions that have been described above. 
Not only were the yields of some varieties low but in many cases 
the berries were smaller in size than they should have been. 
These facts should be taken into consideration when the records 
of yields that are given in the following pages are consulted. 

The blossoms of the strawberry are either pistillate, imper- 
fectly staminate or staminate. The pistillate flowers are im- 
perfect in their development in that they produce no pollen and 
are therefore incapable of setting fruit when planted by them- 
selves. The imperfectly staminate flowers produce a small 
amount of pollen but not enough to enable them to set fruit satis- 
factorily; for our purpose varieties that have such flowers may 
be classed with the pistillate berries. The so-called staminate 
flowers are perfect in their development and so produce pollen. 
Axjcordingly varieties that have staminate flowers are able to set 
fruit when planted by themselves as well as to furnish a supply 
of pollen for the pistillate varieties. When pistillate varieties 
are planted it is very important that staminate varieties that 
blossom at the same time be planted with them. It is the custom 
with some growers to put a staminate variety in every third or 
fourth place in the row with the pistillate kinds. It is no doubt 
a better plan to plant every third row to a staminate variety as 
this arrangement admits of the different varieties being picked 
separately. Insects may be depended on to distribute the pollen. 

In the description of varieties the letter P following the name 
of a variety indicates that it bears pistillate blossoms and needs 
to be planted near staminate kinds. The staminate varieties are 
indicated by the letter S following the name. 

Of the newer varieties only a few were fruited on the station 
grounds this season. These have been described in full. Others 
of the more common kinds have been briefly mentioned; more 
complete descriptions may be had by consulting former bulletins 
and reports of this Station. In all cases where the name of the 
person from whom a certain variety was obtained is not given it 
is to be presumed that plants can be obtained of or through any 
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reliable dealer. The varieties that fruited in one-year-old beds 
are discussed first after which the kinds that were grown in two- 
year beds are considered. 

NOTES ON VARIETIES. 
The Hunn Strawberry. 

As we still receive requests for plants of the Hunn strawberry 
it seems desirable to state that the Station has no more plants 
of this or other varieties of strawberries for distribution^ 

"Before deciding to name and disseminate the variety it was 
thought best to test it in another portion of the State. Accord- 
ingly plants were sent to Mr. W. D. Barns, Middle Hope, N. Y. 
In the season of 1896 Mr. Bams was able to market some of the 
fruit, when it proved to be a very satisfactory late market berry. 
His report was published in Bulletin No. 109 of this Station. In 
the season of 1897 the variety was even more satisfactory. Oon- 
ceming it Mr. Bams writes: "It is a matter of congratulation 
that under peculiarly unfavorable circumstances it has shown 
itself the most valuable strawberry we have." 

Plants of the Hunn were first sent out by the Station in the 
fall of 1895 and a second distribution was made in the spring of 
3897. Persons who secured plants when the first distribution 
was made should have quite a stock of plants by this time, there- 
fore, if the variety succeeds it will soon become quite common. 
Under the terms of thf? contract entered into with Mr. Barns he 
will be at liberty to dispose of plants in the spring of 1898. 

It is too much to expect that any one variety of strawberry 
will succeed equally well in all locations. In fact the force of 
evidence and trend of opinion i>oint to the conclusion that certain 
varieties will be restricted more and more to special localities. 
If then the Hunn succeeds in a comparatively few sections of the 
State we will feel that it has not been a mistake to disseminate 
the variety. ' 

Varibjtibss in Onb-ybar-old Bbds. 

Beauty, P. From J. H. HayneSy Delphiy Ind. Berry medium 
size, attractive scarlet color, good quality, moderately productive. 
Blossoms with Beder Wood. 
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Beder Wood, S. A productive, early berry of medium size 
and good quality. Succeeds where many varieties faiL 

Canada Wilson, S. From Birdseye and Son, HopeweUy N. F. 
Very similar to the old Wilson. 

Clarence, S. {Thompson No. 101.) From Thompson's Sons, Rio 
Yista, Va. Fruit above medium, scarlet color, good quality. 
Moderately productive. 

Columbian, S. From W. F. Allen, Salisbury, Md. Fruit me- 
dium or below in size. Unproductive in this locality. 

Eleanor, S. From Thompson's Sons, Rio Vista, Va. Fruit 
medium or above, good color and quality. Not very productive, 
but worthy of a trial on account of its earliness. 

Enormous. P. From Thompson's Sons, Rio Vista, Va. Blos- 
soms with Beder Wood. Fruit large to very large, bright scarlet 
color, good quality. Banks fourth in productiveness among vari- 
eties that were fi;uited in one-year-old beds. Worthy of a trial 
on account of size, color and productiveness. 

Gandy, S. Well known in many localities as a profitable late 
variety. It does not succeed in some locations. 

Giant, S. From W. 7. Velie, Marlboro, N, 7. Plants vigorous 
and productive of large fruits. The berries are soft and of a 
light color, therefore the variety cannot be recommended as a 
market berry. 

Glen Mary, S. From W. F. Allen, Salisbury, Md. Sharpless 
type. Foliage healthy, leaves large with tall leaf stalks, runners 
moderately abundant, fruit-stems long, prostrate. Fruit large 
to very large, rather irregular in shape, good scarlet color. The 
most productive variety that fruited on the Station grounds in 
18D7. Recommended for trial on account of health, vigor and 
productiveness of the plants and the size and appearance of the 
berries. 

Greenville, P. A satisfactory berry in many localities. 
Sharpless type. Blossoms with Sharpless. 

Haverland, P. A standard variety. Fruits large, long conio, 
showy scarlet color. 
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Hersey, S. jProw 8. Hersey, Hingham, Mass. Eruit small to 
medium, Hght scarlet color, firm, fair quality. Unproductive thia 
season. 

Hull No. S, S. From E. J. Hull, Ohjphant, Pa. Fruit large, 
light scarlet color, moderately Arm, moderately productive. 

Maple Bank, P. From E. B. Stevenson, Lowville, Canada. Blos- 
soms with Sharpless. Fruit medium size, scarlet color, flrrn^ 
Not productive this season. 

Marshall, S. Does not succeed in many localities; where it 
does well it is very satisfactory. Fruit of largest size, dark scar- 
let color, good quality, firm. Recommended for trial where the 
best of culture can be given. 

Mary, P. Plants strong but make few runners. Fruit very 
large but irregular and rough, moderately productive. Blossoms 
witli Sharpless. 

Michel, S. First early, fruit medium size, unproductive. Of 
value where very early fruit is desired. 

Middlefield, P. A good variety for ho-me use; has been only 
moderately productive on our grounds. Blossoms with Sharpless. 

Murray, P. From Thompson's Sons, Rio Vista, Ya. Fruit 
medium to large, dark scarlet color. Unproductive on our soil. 
Blossoms with Beder Wood. 

Omega, P. From Thompson's Sons, Rio Vista, Va, Moderately 
p(Poductive. Fruit large, light scarlet color. Blossoms with 
Sharpless. 

Robinson, 8. From Thompson's Sons, Rio Vista, Va. Fruit 
medium to large, scarlet color, good quality. Ranks fifth in pro- 
dnctiveness this season among varieties that were fruited in one- 
year-old beds. 

Thompson, S. {Lady Thompson,) Has proven a failure on our 
soil. Fruit medium size, light scarlet color, unproductive. 

Thompson No. 100, S. From Thompson's Sons, Rio Vista, Va. 
Fruit medium size, good, scarlet color. Unproductive this season. 

Vera, P. From E. B. Stevenson, Lowville, Ontario, Canada, 
Foliage moderately vigorous, runners abundant, fruit stems 
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medium, prostrate. Fruit medium size, conical, scarlet color, 
moderately firm, quality good. Ranks aeventh in productiveness 
among varieties that were fruited in one-year-old beds. Blossams 
with Sharpless. 

Williams, S. Frtym Ellwanger d Barry ^ Rochester, N. 7. Fruit 
medium to large, rather soft, fair in quality, moderately pro- 
ductive. 



Table L — List of Strawberries Fruited in One- Year-Old Beds, with 

A COBiPAKATIVE STATEMENT OF THE EaRLY AND LaTE YiELD O? EaCH 

Variety. 



BftDk 
»» to 
yield, 
1897. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 



NAME OF VARIETY. 



Glen Mary 

Beder Wood 

Haverland 

Enormous 

Robinson 

Vera 

B«'auty 

Canada Wilson 

Ome^a 

Giant 

Williams 

Marshall 

Clarence 

HullXo.3 

Greenville 

Sherman 

Mary 

Thompson ^Vo. 100 

Gandy 

Eleanor 

Thompson Lady Thompson 

Sharpless 

Murray 

Hersey 

Maple' Bank 

Middlefield 

Columbian 

Michel 





Per cent 


Yield of 


ot crop 
picked 
l>efore 


66 square 
feet. 




Jane 25. 


Ounces. 




544i 


1 


401 


22 


238 


5 


240 


15 


227i 


00 


2171 


21 


212i 


00 


208i 


9 


204i 


00 


191 


00 


188i 


00 


184i 


20 


182i 


00 


178 


00 


172 


00 


158 


00 


157 


00 


150 


8 


148 


00 


135 


27 


127 


11 


123 


00 


122i 


21 


122 


00 


118 


00 


104 


00 


102 


00 


80 


58 



Per cent 

of crop 

picked 

after 

July 6. 



17 
15 

8 
28 

6 
63 
13 
19 
53 
21 

9 
31 
25 

7 
13 
20 
12 
42 

4 
23 
10 

3 

6 
10 
10 
12 
00 



Early Varieties in One;-year-old Beds. 

The date of the beginning of mid-season of strawberries in this 
locality for the season of 1897 may properly be assumed to be 
June 25. By referring to Table I we find that six varieties yielded 
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a fifth or more of their crop before this date. These varieties may 
be called early for this season. They are given below in Table II. 



Table II.— Early Varieties Ranked According to Yield Before Juke 25. 



NAME OF VARIETY. 


Date of first 
picking. 


Yield before 
Julys. 


ToUl yield, 


Rank as to 
total yield, 


Beder Wood 


June 21 
June 16 
June 16 
June 21 
Juno 18 
June 21 


Oances. 
88 
46 
45 

:\6 

36 
25 


Oaocea. 
401 
80 
217^ 
184^ 
135 
122^ 


2 


Michel 


28 


Veia 


6 


Marshall 


12 


Eleanor 


20 


Mnrray .................... 


23 







Bed-er Wood has proven to be reliable here in either one, two or 
three-year-old beds. It can be strongly recommended as a general 
purpose berry. While it is ranked among the early varieties, 
it has a long fruiting period, as the last berries were picked on 
July 9. Michel is of value only when very early berries are desir- 
able. Vera does not appear to possess special merit. Marshall 
is fickle in its behavior and require^ high culture. Where it 
succeeds it is one of the best of the fancy berries. It usually 
ranks with the mid-season varieties. Eleanor and Murray are no 
improvement on better known sorts. 

Late Varieties in Ond-year-old Beds. 
July 5 may be regard'ed as the close of mid-season. Table I 
shows that eight varieties ripened a fourth or more of their crop 
after this date. These varieties may be called late for this 
season. They are given below in Table III. 
Table III.— Late Varieties Ranked According to Yield After July 5. 



NAME OF VARIETY. 



Glen Mary 
Beauty... 

Giaut 

Robinson. 
Clarence . 
Gaiidv — 
//ull JVb. 3 



Date of last 
picking. 



July 13 

Julv 9 

July 13 

July 9 

July 9 

July i:{ 

July 9 



Yield after 
July 5. 



Ounces. 

142 

135 

101 

64 

57 

52 

44 



Total yield, 
1897. 



Ounces. 
544^ 
212^ 
191 
227?^ 

imi 

148 
175 



Rank as to 
total yield. 



1 
7 
10 
5 
13 
19 
14 



Digitized byCjiOOQlC 



280 



Report of the Horticulturist op the 



Glen Mary was the most productive variety on our grounds 
this season. This fact together with its large per cent of late 
yield, its large fruit and vigorous, healthy foliage will recom- 
mend it for further trial. Beauty is only moderately productive 
but of excellent quality. Giant is of large size and moderately 
productive but of 'light color and soft. Gandy is the standard 
late variety in many sections. It does not succeed in all locali- 
ties. Robinson is fairly productive. The berries are of medium 
size and good quality. Clarence and Hull No. S are no improve- 
ment on better known varieties. 



Varieties in Two-ybar-old Beds. 

Table No. IV— List op Strawberries Fruited in Two-Year-Old Beds, 
with a Comparative Statement of the Early and Late Yield or 
Each Variety. 



:i 



1 

2 
3 
4 
5 
6 
7 
8 

y 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 



NAME OF VARIETY. 



Robinson , 

See No. 4 

Omega 

Thdmpaou 

Bissell 

Enormous 

SeeXo. 5 

Slay maker No, 9. 

SeeNo. 3 

Tubbs 

Clarence 

Parker Earle.... 

HullNo.S 

William Belt 

Staples 

Mary 

Earliest 

Mnrray 

Maple* Bank 

Beeclier 

Horsey 

Eleanor 

Margaret 

Thompson No, 100 
Canada WiUou.., 

Columbian 

Slay maker Xo, 8. 
Allen 



£ 


•2 




1 




1 










«s^ 


4 




^1 




1 


J 
















fcH 


A4 




Pk 




OuDoes. 










286 









40 


214 









18 


200 









32 


199i 




13 




17 


187 




15 




24 


175 




20 




17 


162 




5 




4 


161 




16 




22 


185 




4 




6 


148 




19 




15 


147 









24 


134 









15 


127 









14 


124 









23 


101 




39 




1 


100 









38 


97 




75 




5 


95 




19 




19 


93 




4 




5 


83 




00 




7 


83 




18 




12 


72 




25 




8 


72 




36 




7 


66 




35 




12 


52 




19 




14 


46 









17 


35 




22 




8 


34i 









9 
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Early Varieties in Two-year-old Beds. 
Ajgain assQiuing that June 25th was the b^inning of mid- 
eeasoD for this locality, Table IV shows that six varieties ripened 
more than a fourth of their crop before this date. These varie- 
ties may be called early for this sefiwon. 

Tablk v. — Early Varieties Fruited m Two-YEAit-OLD Beds Ranked 
According to Yield Before June 25. 



NAME OF VARIETY. 



Earliest 

Staples 

Margaret 

Thompson No, 100. 

Eleanor 

Slaymdker No. 8 .. 



Date of first 
picking. 



June 16 
June 16 
June 21 
June 21 
June 18 
June 23 



Yield before 
June 26. 



Ounces. 
73 
40 
26 
23 
18 
^7 



Total yield, 
1897. 



Oonoes. 
97 
102 
72 
66 
72 
35 



Rank as to 
total yield, 



17 
15 
23 
24 
22 
27 



Etoliest closely resembles Michel of which it is a seedling. 
Staples did not do well in a two-year-old bed as the plants lacked 
vigor; but it is worthy of a trial a« an early sort. Margaret is 
not adapted to our stiff soil as the plants have not done well in 
either one or two-year-old beds. Thompson No. 100 was unsatis- 
factory in a two-year-old bed as were also Eleanor and Slaymaker 
No. 8. \A part of the failure of the varieties in two-year-old beds 
was no doubt due to winter injury as has been explained above. 

Late Varieties in Two-ybar-old Beds. 

Table IV sihows that seven varieties yielded over a fourth of 

their crop after July 5th, therefore these may be called late for 

this season. 

Table VI.— Late Varieties Fruited ix Two- Year-Old Beds Ranked 
According to Yield After July 5. 



NAME OF VARIETY. 



Robinson 

Omega 

Bissei 

Mary 

Slaymaker No. 9 

Clarence {Thompson No. 101) 
William Belt 



Date of last 


YMd after 


picking. 


Joly 5. 




OuDceB. 


Jnlv 9 


114 


July 7 


14 


July 9 


45 


July 9 


38 


July 6 


35 


July 9 


33 


July 9 


29 



Total \ield, 
1897. 



Rank as to 

total yield, 

1897. 



Ounce!*. 
286 
200 
187 i 
100 
161 
147 I 
124 



1 
3 
5 
16 
8 
11 
14 
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iBobinson., Omega, Mary and Clarence have been mientioned 
under varieties that fruited in one-year-old beds. Bissel stood 
first in productiveness among varieties that fruited in one-year- 
old beds in 1896. This season it takes fifth place in productive- 
ness among varieties that were fruited in two-year-beds. The 
fruit is medium size, good color and moderately firm. 

Slaymaker No. 9, from Slaymaker & Son, Dover, Del., bears 
fruit large in size but rather light in color and low in quality. 
It is no improvement over known sorts. 

William Belt received favorable mention last season. This 
season it takes a low rank because of the severe winter injury 
that the plants sustained. 

LIST OF STRAWBERRIES RECEIVED IN 1897. 

\Babcock No, 4. From D. W. Babcock, Cromwell, Conn. 
Bismark. From L. J. Farmer, Pulaski, N. Y. 
(Bouncer. From L. J. Farmer, Pulajski, N. Y. 
Bryant. From Birdseye & Son, Hopewell, N. Y. 
Buhdch Seedling, From W. E. Doxie, Waippinger Falls, N. Y. 
Carrie. From L. J. Farmer, Pulaski, N. Y. 
Clyde. From L. J. Farmer, Pulaski, N. Y. 
Cumberland Triumph Seedling, From W. E. Doxie, Wappin- 
ger Falls, N. Y. , 

•Evans. From Slaymaker & Son, Dover^ Del. 
Fred. Stahelin. From F. C. Stahelin, Bridgman, Mich. 
Gertrude. From W. F. Allen, Salisbury, Md. 
Hall Favorite. From L. J. Farmer, Pulaski, N. Y. ^ 
Holland. From L. J. Farmer, Pulaski, N. Y. 
Isabella. From J. H. Hale, South Glastonbury, Conn. 
Jersey Market. From L. J. Farmer, Pulaski, N. Y. 
Leader. From J. H. Hale, South Glastonbury, Conn. 
Lovett Seedling. From W. E. Doxie^ Wappinger Falls, N. Y. 
Michigan. From L. J. Farmer, Pulaski, N. Y. 
More Favorite. From C. J. More, Jamestown, N. Y. 
Morgan No. 1. From J. A. Morgan, Scottsville, N. Y. 
Noland. From J. P. Noland, Peninsula, Ohio. 
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Ocean City. Prom Slaymaker & Son, Dover, Del. 

Ridgeway. From L. J. Farmer, Pnlafiki, N. Y. 

Bnral Gem. From J. H. Pease & Son, Thompsonville, Oonn. 

6emple. From C. S. Pratt, Beading^ Mass. 

Seaford. From L. J. Farmer, Pulaski, N. Y. 

Stenger No. 1. From B. F. Stenger, Charlottsville, Ind. 

Stenger No. 2. From B. F. Stenger, Charlottsyille, Ind. 

Tennyson. From Harrison's Nurseries, Berlin, Md. 
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VII. VARIETY TESTS WITH RASPBERRIES, 
BLACKBERRIES AND DEWBERRIES* 



WENDELL PADDOCK. 



SUMMARY. 

Poscharsky No. 15 takes first rank among black raspberries both 
as to total yield and the amount of fruit produced early in the 
seafion. Palmer has a long season as it is classed with both early 
and late berries. Babcoch No. 5 and Mills were the two most pro- 
ductive late berries. 

Of red raspberries, Pomona gave the largest early yield and 
ranks second in productiveness. Oline ripens most of the crop 
in a few days and, as is usual with very early berries, is unpro- 
ductive. Kenyon and Olathe were the most satisfactory late red 
raspberries. Of the mid-season varieties Loudon, Cuthbert and 
King deserve special mention. 

6haffer and Columbian are as yet the two standard varieties 
of purple raspberries. 

Of blackberries, Dorchester, Success, New Rochelle and Stone 
Hardy were the most productive in 1897. Dorchester and New 
Rochelle have not always been hardy here. Early King produced 
the largest early yield. 

Lucretia is as yet the only dewberry of imiportance in this 
section. 

INTRODUCTION. 

The stiff clay loam of the Station gardens is not well adapted 
to small fruit culture, but raspberries and blackberries succeed 
much better than strawberries. Early in the season the ground 
between the rows was plowed to a depth of about three inches 
with a one-horse plow. This effectually loosened the surface soil 
as could be seen by comparison with adjacent land that had not 
been plowed. The influence of the plowing could be noticed as 
long as cultivation was continued. After plowing the ground 

•Reprint of BulleUn No. 128. , 



Digitized byCjiOOQlC 



New York Agricultural Experiment Station. 285 

was smoothed with the cultivator and an endeavor was made 
to keep the soil from becoming compact by giving frequent 
cnltivation. 

Nearly all varieties came through the winter in good condition 
and set a full crop of fruit. The dewberries alone received winter 
protection which was given them by throwing a few shovelfuls 
of earth on the prostrate vines. Abundant rains when the fruit 
was ripening brought all the berries to maturity and thus it 
happens that some of the varieties that have not usually done 
well on our grounds make a good showing in the following 
tables. 

Descriptive notes are given of some of the newer kinds and the 
older sorts haiie in some cases been briefly mentioned. In all 
cases w*here the source from which the plants were obtained is 
not given it is supposed that such varieties may be had of any 
reliable dealer. 

BLACK RASPBERRIES. 

Notes on Varieties. 

Babooch No. 3. From D. W. Baboock, Cromtoell, Conn. An at- 
tractive, large berry but only moderately productive on our soil. 

Bahoock No. 5. From D. W. Babcock, Cromtoell, Conn. While 
the fruit is not quite as large as No. 3, it has been much more 
productive. It takes second rank this season. Both of the Bab- 
cock seedlings make a good showing among the late varieties as 
may be seen by consulting Table I. For this reason both are 
considered worthy of testing. 

Black Diamond. From C. W. Stewart, Newark, N. 7. Fruit 
large with medium jgrains, good black color, firm, good quality 
and will evidently be productive. Its season is about with Gregg, 
A promising variety. 

Eureka. A standard variety in many localities. It has a long 
season which extends from medium early to medium late. 

Hopkins. From A. M. Purdy, Palmyra, N. Y. An early berry 
of large size but only moderately productive here. 

Lawrence. From A. H. Ghriesa, Latvrence, Kansas. Fruit very 
large, moderately firm, good color and quality; evidently produc- 
tive. Season a little later than Eureka. Worthy of further 
testing. 
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Mills. From C, Mills, Fairmount, N. 7. This variety has been 
favorably reported on in former rei)orts of this Station. The 
fruit is of medium size and good quality. It stands third in pro- 
ductiveness this season. 

Onondaga. From C. Mills, Fainnount, N. Y. Fruit large, 
attractive, good quality. It was only moderately productive this 
season. 

Palmer. From C. MillSy Fairmount, N, Y. A standard variety 
in many places. 

Progress. From D. B. Oarvin d Son, Wheeling, W. Va. Berries 
medium size, good black color and moderately firm. It ranks 
fourth in productiveness this season. 

Poscharsky Seedlings. From F. W. Poscharsky, Princeton, lU. 
Neither No, S nor No. 9 are any improvement over better known 
sorts. No. 15 ranks first in productiveness and in the amount of 
fruit produced early. The fruit is medium to large, firm, some- 
what seedy, sweet and of very good quality. Where very early 
berries are desired this variety will be worthy of a trial. 

Toumsend No. 2. From G. Toumsend, Gordon, 0. Fruit medium 
to large, very good quality. It ranks sixth in productiveness this 
season. 



Table No. L— List of Black Raspbkrries Fruited in 1897 with a Com- 
parative Statemknt op the Percentage of Early and Late Yield 
OF Each Variety. 



M 



9 
10 
11 



NAME OF VARIETY. 



Poscharsky No, 15 

Babcock No. 5 

Mills 

PioDcer 

Enreka 

Townsend No. 2... 
Babcock No. 3.... 

Palmer 

PoBcharsky No. 3. 

Onondaga 

Hopkins 

Poscharsky No. 9.. 



1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 






Ounces 
466 
419 
409 
401 
390 
359 
335 
285 
285 
247 
216 
186 



0,0 



42 

3 



24 

22 

10 



28 

35 

3 

.-^2 

37 






^'O 



11 
35 
33 
26 
24 
16 
33 
31 
15 
33 
20 
18 



4 

si 



5 

10 

5 

3 

3 

5 



3 

5 

10 

10 

5 
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Early Black Raspberries. 

The mid-season of black raspberries for 1897 may be regarded 
as extending from July 17 to July 23. Those varieties that 
ripened a fourth or more of their crop before July 17 may be 
called early for this season. Table I shows five such varieties. 
These are arranged below in Table II. 

Table II. — Early Black Raspberries Arranged According to Theib 
Yield Before July 17. 



NAME OP VARIETY. 



Foscharaky Xo. 15 

Po9char8ky No. 3 

Palmer 

Ho|ikiii8 

FoBcharsky Xo, 9 



Date of first 
picking. 



July 8 

July 8 

July 8 

July 13 

July 8 



Yield btforo 
July 17. 



Onncfs. 
193 
100 
80 



Total jield. 



Ounces. 
466 
285 
285 
216 
186 



Rank as to 
total yield. 



1 

8 

8 

10 

11 



Poscliarsky No. 15 has made a good record this season. It is 
remarkable in that it gives the largest total yield as well as the 
largest early yield. Posofiarsky Nos. 3 and 9 are no improvement 
on better known sorts. Palmer is a well known early variety. 
Hopkins bears fruit of good size but is not productive enough on 
our soil to compare favorably with better known sorts. 

Late Black Raspberries. 

Assuming that mid-season ended on July 23 all varieties that 
ripened a fourth or more of their crop after this date may be 
called late for this season. Table I shows six such varieties. 
These are arranged below in the order of their yield after July 23. 

Table III.— Late Black Raspberries Arranged According to Their 
Yield After July 23. 



NAME OP VABlBTr. 


Date of last 
pickiDS. 


Yield after 
July 23. 


Totia yield. 


RaokM to 
total yield. 


Babcock Xo.5 


July 30 
Aug. 4 
Ang. 4 
July 30 
July 30 
Aug. 2 


Onuoea. 
147 
135 
110 
104 

88 

82 


Oancea. 
419 
409 
335 
401 
2^5 
247 


2 


Mills 


3 


Babcock Xo. Z 


7 


Pioneer .... .... ...... ...... 


4 


Palrner -..- -_. . 


8 


Onondafira. .... .... .... .... . 


9 
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Bahcock No. 5 and Mills can safely be recommended for trial. 
Palmer and Onondaga have not usually been as productive on 
our soil as they have elsewhere. However they are standard 
varieties in some localities. 



RED RASPBERRIES. 

Table IV. — List op Red Raspberries Fruited in 1897, with a Compara- 
tive Statement op the Percentage of Early and Late Yields of 
Each Variety. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 



Loudon 

Pomona 

Cutbbert 

King 

Kenyou 

Pride of Kent ... 

Superb 

Royal Church . . - 

Talbot 

Clarke 

Reder 

Olathe 

Turner 

Reliance 

Miller Woodland 

Cline 

Naomi 

Pri<le 

Superlative 

Brandy wine 

Harris 





^ 


p>t>-. 


a.>» 




S 




CO 




|l 




^1 


■g 


cs — 


**^ 


«« 




2^ 


^1. 


lis 


^ 


3 


p^ 






Ooncea. 






1894 


503 


7 


22 


1892 


495 


30 


9 


1892 


478 





22 


1894 


471 


15 


13 


1894 


463 


5 


27 


1894 


441 


21 


20 


1893 


401 


19 


11 


1892 


326 


13 


20 


1892 


322 


4 


20 


1894 


306 


10 


26 


1894 


288 


10 


16 


1893 


258 


19 


12 


1893 


249 





25 


1892 


233 


20 


9 


1893 


228 


16 


18 


1892 


211 


8 


28 


1893 


180 


62 


2 


1893 


179 


15 


20 


1893 


157 


37 


6 


1894 


152 


40 


4 


1^92 


146 


2 


30 


1893 


145 


30 


15 



8^ 





3 



3 

5 



3 
3 
5 
5 
1 

10 
1 
5 
5 

10 



Early Red Raspberries. 

Assuming that mid-season of red raspberries began on July 16 
those varieties that ripened a fourth or more of their crops before 
this date may be called early for this season. Table IV shows 
that there were six in this class. They are given below in 
Table V. 
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Table v.— Early Rkd Rasfbbrbiss Arranged Accordinq toThbir Yield 

Bkfore July 16. 



NAMB OF VARIETY. 



Pomona. . . . 

Cline 

Superlative 

Pride 

Harris 



Date of first 
picking. 



Jnly 7 

July 6 

July 8 

Jnly 7 

July 10 



Yield before 
July 16. 



Oofices. 

148 

111 

61 

58 

43 



Total yield. 



Oances. 
495 
180 
152 
157 
145 



Rank at to 
toial yield. 



2 
17 
20 
19 
22 



Pomona, from Wm. Parry, Parry, N. J., has always been satis- 
factory on our grounds. It is not only early but productive aa 
well, ranking second in yield in 1897 among all the varieties. 
Cline, from G. W. Cline, Winona, Ont., is very early and yields 
most of its fruit in a few days after beginning to ripen. Pomona 
was much more satisfactory bb its early yield was not only larger 
but it has a long season as well. Superlative, from EUwanger & 
Barry, Rochester, N. Y., has berries of the largest size and Idaeus 
type. 

Late Bed Baspbebbibs. 

Again referring to Table IV we find that five varieties pro- 
duced a fourth or more of their crop after July 26. These are 
given below in Table VI as late varieties. 

Table VL— Late Red Raspberries Arranged According to Tbeir Yield 

After July 23. 



NAME OF variety. 



KenyoD 

Talbot 

Olatbe 

Miller Woodland 
Brandywine 



Date of last 
picking. 



August 9 
August 7 
August 7 
August 9 
August 2 



Yield after 
July 2«. 



Oonoob. 
125 
78 
60 
59 
44 



Total yield. 


Rank aa to 
total yield. 


Ooncee. 




463 


5 


306 


10 


249 


14 


211 


17 


146 


22 



Kenyon, from A. M. Kenyon, McGregor, la., has fruit of 
medium size, moderately firm, rather dark when fully ripe and 
only fair in quality. It ranks fifth in yield this season and pro- 
duced the largest precentage of late yield of any variety. Of the 
other berries included in the list of late varieties Olathe, from 
Stayman & Black, Lawrence, Kan., has been the most satisfac- 
tory. 

19 
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Mid Season Varieties. 

London, from O. A. Green, Rochester, N. Y., ranks first in yield 
this season among the red raspberries. It has a long fruiting 
season and gives a good late yield, though the percentage of late 
yield is not as large as some others. The fruit resembles the 
Marlboro; the plants are vigorous and have been perfectly hardy 
here thus far. Cuthbert is one of the standard red raspberries 
and is perhaps more grown than any other red variety. It is not 
firm enough to ship long distances. 

King, from Cleveland Nursery Ck)., Rio Vista, Va., bears fruit 
of large, fine, bright color, firm, good quality; plants vigorous 
and hardy. It ranks fourth in productiveness among all the red 
raspberries that fruited this season. 



PURPLE RASPBERRIES. 

Table VII.— List of Purple Raspberries Fruited in 1897, with a Com- 
parative Statement op the Percentage op Early and Late Yield 
OF Each Variety, 



NAME OP VAEIETY. 



Smith Parple 

Shatter 

Addisou 

Columbian. .. 

Teletaagh 

Beck with 

Redfield 





1 


»1 


?8 








St 

^1 


1 


o 


II 


ll 


s 


? 


M 


lt 


^ 


^ 






Ounces. 






1895 


481 


20 


16 


1895 


414 





27 


1894 


382 


60 


1 


1894 


376 





30 


1895 


376 


14 


4 


1894 


195 





51 


1895 


123 





26 



$4 

n 



8 

25 

5 

3 



By referring to the above table it will be seen that only one 
variety, Addison, gave a large percentage of early yield. This 
berry is not worth growing in this locality as the berries are 
small and crumble badly. 

Smith Purple, from B. F. Smith, Lawrence, Kan., was the 
most productive. This variety has all of the characteristics of 
the black raspberries aside from its purple color. 
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Shaffer and Ck^lnmbian have been the most satisfactory purple 
berries. There seems to be but little difference in productiveness 
between the two. 

Teletaugh, from J. F. Street, West Middletown, Ind., is a new 
comer and has not been sufficiently tested to decide as to its 
merits. The berries are large, dark purple with an abundance of 
bloom that gives them a mouldy appearance. The fruit is firm 
and rather tart. Its season is somewhat earlier than Shaffer or 
Columbian. 

BLACKBERRIES. 

Table Vin.— Yield of Blackberries in 1897. 



§ 



3 



1 

2 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



NAME OF VARIETY. 



Dorohester 

SucoeBs 

New RocheUe 

Stone Hardy 

Early Mammotli . 

Agawam 

Erie 

Western Triumph 

Ford No. 1 

Woodland 

Ancient Briton. .. 

Eariy King 

Lovett 

Wilson, Jr 

Sandford 

Black Chief 

Eariy Harvest ... 

Child Tree 

Fruitland 



1893 
1892 
1893 
1893 
1892 
1893 
1893 
1895 
1892 
1892 



1892 
1893 
1893 
1894 
1893 
1895 
1894 
1892 



2s 



Oaoces. 
755 
606 
589 
588 
528 
467 
443 
438 
408 
371 
352 
330 
317 
211 
195 
187 
170 
122 
71 



Id marketable 
condition. 



July 26 to 
July 30 to 
July 26 to 
Aug. 9 to 
July 28 to 
July 28 to 
July 30 to 
Aug. 2 to 
Aug. 7 to 
July 30 to 
Aug. 2 to 
July 30 to 
Aug. 7 to 
July 23 to 
Aug. 9 to 
Aug. 7 to 
July 15 to 
July 26 to 
Aug. 12 to 



Sept. 2 
Sept. 7 
Sept. 2 
Sept. 2 
Aug. 30 
Aug. 30 
Aug. 7 
Aug. 30 
Sept. 7 
Sept. 2 
Aug. 30 
Sept. 7 
Aug. 30 
Aug. 30 
Aug. 30 
Sept. 7 
Aug. 17 
Aug. 21 
Aug. 30 



1 



u 









8 






5 



3 



Most of the blackberries came through the winter uninjured by 
the cold. On this account some of the varieties take a high rank 
in yield that have not heretofore been productive here. 

Dorchester is a well known old variety. It has not always 
been hardy here. 

Success, from L. W. Oarr and Co., Erie, Pa., received favorable 
notice in our report for 1896 and this season it takes second rank 
in yield. The berries are of medium size with medium grains 
and small core; quality good. 
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New Bochelle (Latoton), is a well known old sort. It is one of 
the finest of blackberries when grown at its best but the plants 
are not hardy enough to be reliable in this locality. 

Stone Hardy ranked second in yield last season and takes 
fourth place this year. The fruit is of medium size and good 
quality. 

Early Mammoth, from Cleveland Nursery Co., Rio Vista, Va., 
is said to be a hybrid between the blackberry and dewberry. 
The fruit varies from the largest size to small, imperfect berries. 
The plants are not usually hardy here. 

Agawam is a well known variety. The plants are quite Hardy 
in this locality. The fruit is of medium size and good quality. 

Erie is an old variety. It has not been as productive here as 
some others. 

Ancient Briton took first rank in yield last year which may 
account in part for its low place this season. This has been 
regarded as one of the most reliable varieties. The fruit is of 
medium size. 

Early King, from EUwanger & Barry gave the largest early 
yield and its total yield was satisfactory for such an early sort 
The canes are of medium size and the plants are vigorous. Fruit 
medium size, good quality. 

Wilson Jr. belongs in the same class with Early Mammoth and 
resembles that variety in bush and fruit. They both need winter 
protection in this locality. 

Early Harvest has been quite satisfactory in former years as 

an extra early variety. Last season fully established plants took 

third rank as to yield. The berries are of medium size and good 

quality. 

DEWBERRIES. 

Table IX.— Yield op Dewberries in 1897. 



Bankfts 
to yield, 18«7. 



1 

2 
3 

4 



NAMB OF VARIETY. 



Lncretia 

Bartel 

Aastin Improved 
Mammoth 



Y ield of row 
of 20 feet 
long. 



OnDCAt. 

198 

102 

68 

38 



In marketable oondition. 



July 17 to Aug. 12 

July 15 to Aug. 2 

July 17 to Aujf. 2 

July 15 to July 30 
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So far as tested here Lucretia is the only satisfactory dewberry. 
Austin Improved did not come up to our exi>ectations this season. 
The berries were imperfect and sour. 

LIST OF RASPBERRIES RECEIVED IN 1897. 

Bishop. From B. F. Smith, Lawrence, Kansas. 
Cumberland. From D. Miller, Camp Hill, Pa. 
Egyptian. From B. F. Smith, Lawrence, KansaB. 
Great American. From J. L. Childs, Floral Park, N. Y. 
Highland Hardy. From S. D. Willard, Geneva, N. Y. 
Munger. From W. N. Scarff, New Carlisle, Ohio. 
New Cardinal. From A. H. Griesa, Lawrence, Kansas. 
Perpetual King. From C. J. More, Jamestown, N. Y. 

LIST OF BLACKBERRIES RECEIVED IN 1897. 

Clark. From M. Crawford, Cuyahoga Falls, Ohio. 

Rathbun. From Fred E. Young, Rochester, N. Y. > 
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VIII. RESULTS WITH OAT^SMUT IN 1897* 



O. p. CLOSE. 



SUMMARY. 

In the experiments conducted by the author in 1897 Ceres 
powder, lysol, formalin and potassium sulphide were compared 
with the Jensen hot water treatment for the prevention of oat 
smut. 

Sprinkling the seed with a 1 per cent solution either of lysol or 
formalin entirely prevented smut. The seed which was sprinkled 
with solution of potassium sulphide varying in strength from 
1 per cent to 5 per cent gave from 0.6 per cent to 1 per cent of 
smutted heads. Ce^res powder used in the same strength was 
even less effective, as the seed treated with it gave from 1 per 
cent to 2.9 per cent of smutted heads. 

In the experiments in soaking seed, the treatments which en- 
tirely prevented smut are: 0.3 per cent lysol, seed soaked 1 hour; 
0.2 per cent formalin, seed soaked 1 hour; 2 per cent potassium 
sulphide, seed soaked 1.5 hours; and 4 per cent Ceres powder, 
seed soaked 0.5 hour. 

The hot water treatment kept the crop wholly free from smut. 

None of the above treatments injured the seed. 

For sprinkling one bushel of seed one gallon of the solution 
is required. A gallon of 1 per cent solution of lysol costs 5 
cents. The same amount of 1 per cent formalin solution will 
cost 4 cents. 

In soaking a bushel of oats one hour about one and four-fifths 
gallons of solution will be absorbed. This amount of 0.3 per cent 
lysol solution will cost 2.7 cents, a like amount of 0.2 per cent 
formalin solution will cost 1.4 cents, of 2 per cent potassium sul- 
phide 5.4 cents and of 4 per cent Ceres powder 39.6 cents. 

• Reprint of BuHetln No. 131. 
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Lysol sells for about 65 cents per pint; formalin for about 50 
cents per pint; potassium sulphide for 18 cents per pound; and 
Ceres powder in bottles of 2.2 lbs for fl.50. 

The Jensen hot water treatment consists in soaking the seed 
for a given time in water at a certain temperature, 133° few 10 
minutes being usually recommended. 

Sprinkling is done by applying the solution with a sprinkling 
pot and shoveling the pile over until all the seed is saturated. 

Smut is a parasitic plant which grows inside of the stalks of 
oats. The black masses which appear in the heads of oats are 
the spores, or seeds, by which the smut is propagated. 

Oats attacked by smut are usually dwarfed, and often weak- 
ened so much that many stalks never head out. 

The following table shows cost per bushel of seed for chemi- 
cals in the least expensive successful treatments. 

Cost of Chemicals for Prevention of Oat Smut. 





Spbikklino. 


SOAXJUQ. 


MATERIAL. 


Str«m(rthof 
solution. 


Cost per 
boshel. 


Strength of 
solution . 


^"SJJ.^' 


Cost per 
bushel. 


Lysol -. 


Per cent. 
1 
1 


Cents. 
5 
4 


Per cent 
0.3 
0.2 
2. 
4. 


Hours. 

1 

1 
1.5 
0.5 


Csnts. 
2.7 
1 4 


Formnlin 


Potassiam sulphide 

Ceres powder ...... 


5.4 
39.6 





The cost of material per acre for treating seed with the 0.2 
per cent formalin solution is 3^ cents, allowing two and one-half 
bushels of seed per acre. Sprinkling with solutions of lysol or 
formalin weaker than 1 per cent was not tried, but they may 
prove effective in preventing smut. 

INTRODUCTION. 

The results of some investigations in 1897 in treating seed 
oats for the prevention of «mut are presented in this Bulletin. 

The hot-water treatment, which originated with Prof. Jensen, 
is one of the most effective remedies for preventing oat smut, but 
since it involves heating the water and keeping it at a certain 
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temperature for a given time, many have the idea that the opera- 
tion ifl too complicated, therefore the remedy has not come into 
general use. 

Soaking or sprinkling the seed with some solution may be 
considered a simpler process, and should it prove to be equally 
as effective, would probably become jKxpular more rapidly than 
the hot-water treatment. Prol Jensen has lately been advo- 
cating a remedy, Ceres powder, to be used in this way. This 
substance is reported as giving excellent results in some parts 
of Europe, and has received favorable mention in this country 
by Kellerman.* A bureau has been opened in Chicago to ad- 
vertise Ceres powder and push its sale. Since this remedy is 
thus being brought to public notice in this country it was de- 
cided to test it here and to compare it with other remedies for 
oat smut. The other remedies which were tried were hot water, 
formalin, potassium sulphide and lysol. 

So far as known to the writer, lysol has not before been used 
as a preventive of smiut. In these experiments, as will be shown 
later, it has given excellent results. Formalinf and potassium 
sulphidef have been tried before with varying success, according 
to the strengths used. 

In order to give the different remedies a thorough test, some 
of the treatments which were tried on the Station farm 
were duplicated on larger areas under different environment 
in another part of the State. The details of the work will ac- 
cordingly be considered under two heads: (1) Experiments at the 
Station and (2) experiments at Trumansburg. 

EXPERIMENTS AT THE STATION. 
A piece of ground that would give conditions as nearly uni- 
form as possible was selected for this purpose. This was divided 
into plats twenty feet long, each of which contained three rows, 
one foot of space between the rows and one and one-half feet 

•Report of Society for the Promotion of Agricultural Science, 1896; p. 64. 

tBoUey, H. L.. N. Dak. Exp. Sta. Bui. No. 27. Kellerman. W. A.. Proceeding! of the 
Society for the Promotion of Agricultural Science, 1896; Kellerman, W. A., Kan. Bxp. 
Bta. Bui. No. 22; Wheeler. C. F., Mich. Institute Bui. No. 8; Year Book U. S. Dept. 
Agr.. 1896. p. 269. 
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between the plats. Untreated plats were distri'buted so as to 
form checks for each series of from three to six treated plats. 
Pour rows of untreated seed were sown at each end of the piece 
so as to make the conditione of light, etc., of the end plats as 
nearly like those of the center plats as possible. 

Seeding op Plats. 

Owing to heavy rains the seeding could not be done until 
May 22 to 26, three weeks after the seed was treated. An equal 
amount of seed was sown in each row. The seed oats used were 
selected because of the abundance of smut they contained. This 
fact gave assurance that the untreated seed used for checks would 
produce at least an average amount of smut which could be used 
as a basis of comparison for the treated plats. 

Chemicals Used and Kind of Treatment. 

Plats were sown with seed which had been sprinkled with 1, 2, 
3, 4, 5 and 6 per cent solutions of lysol, 1, 2 and 3 per cent solu- 
tions of formalin, and with 1, 2, 3, 4 and 5 per cent solutions of 
potassium sulphide and of Ceres powder. Other plats were 
seeded with oats which had been soaked for 1, 2 and 3 hours in 
solutions containing 1 part in 1,000 of lysol and of formalin, for 
1 and 2 hours in 2 to 1,000 solutions and for 1 hour in solutions 
of these same substances containing 3, 4, 5 and 6 parts in 1,000; 
while the seed treated with potassium sulphide and Ceres pow- 
der was soaked for 0.5, 1 and 1.5 hours in solutions of these ma^* 
terials containing 20 and 40 parts in 1,000. 

Germination, Growth and Percentages of Smutted Heads. 

No attempt was made to compare the yield of the different 
plats, because the seeding was done so late in the spring that 
the short growth and small heads were unsatisfactory for this 
purpose. The percentage of smutted heads was determined by 
counting the stalks. This was done at the time of harvesting, 
August 16 to 20. The different treatments, with their respective 
germinations of seed, growth of plants and percentages of smutted 
heads are given in the following table. The untreated plats are 
considered normal in germination and growth. 
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Results of Treatment op Seed Oats by Sprinkling with Fungicides. 



material. 


Strength 
of solution. 


Smutted 
heads. 


Remftrks. 


Lysol 


Per cent. 
1 
2 
3 

4 
5 
6 


Per cent. 










10 





8.7 
0.7 
0.8 
0.9 
1.0 
0.6 
6.4 
2.9 
1.5 
2.7 
1.0 
1.3 
6.4 


Germination and growth normal. 

Germination and growth normal. 

About two-thirds of the seed grew ; 
it was slow in germinating bn; 
the plants made a taller and 
more stocky growth, were very 
rusty, and much later in matur- 
ing than where the seed was 
treated with less lysol. 

Less than one-fourth of the seed 


Lysol ..........>•..•. 


JjYSOl ....... ...-.- 


Lysol ................ 


Lysol ................ 


grew and that gave plants like 
the next above. 
About one-twentieth of the seed 


Lysol 


grew. It gave plants like those 
in the 3 per cent treatment. 
Only a few seeds grew ; the plants 
were like those in the 3 per cent 
treatment. 


Untreated 


Formalin ............. 


1 
2 

3 


Germination and growth normal. 

Very few seeds grew and two- 
thirds of these did not produce 
heads. 

Even fewer seeds grew than in the 
one next above and one-fonrth 
of these did not produce heads. 


Formalin. .... .... .... 


FormaliD. ............ 


Untreated ............ 


Potassium sulphide... 
Potassinm sulphide... 
Potassium sulphide. .. 
Potassium sulphide... 
Potassium sulphide... 
Untreated 


1 
2 
3 
4 
5 


Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 


Ceres powder 

Ceres powder 

Ceres powder 

Ceres powder 

Ceres powder 

Untreated 


1 
2 
3 
4 
6 


Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 
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Results op Treatment op Seed Oats by SoAKixa in Fungicides. 



material. 



Lyaol 

Lysol 

Lysol 

Lysol 

Lysol 

Lysol 

Untreated 

Lysol 

Lysol 

Lysol 

FormaliD 

FormaliD 

Formalin 

Untreated 

Formalin 

Formalin 

Formalin 

Formalin 

Formalin 

Formalin 

Untreated 

Potassium sulphide*.. 



Potassium sulphide. 
Potassium sulphide. 
Potassium sulphide. 
Potassium sulphide. 

Untreated 

Ceres powder 



Ceres x>owder. 



Ceres powder. 
Untreated ... 
Ceres powder. 
Ceres powder. 
Ceres powder. 
Untreated ... 



Strenfftb 

of solo- 

tion. 



Length 

of 

time. 



Parti 
in 1000. 
1 
2 
3 
4 
5 
6 



20 



20 
40 
40 
40 



20 



20 



20 



40 
40 
40 



H^un. 



0.5 



0.5 



1.5 



0.6 

1 

1.5 



Smai- 

ted 
beads. 



Per 
emit. 
3.7 
1.3 




8 

5.3 
3.3 
0.7 
0.3 
0.3 


4.7 
0.2 






5.4 
0.1 











1.5 

0.5 



0.4 



0.2 

1.5 





0.1 

8.7 



Remarks. 



Qermination 
Germination 
Germination 
Germination 
Germination 
Germination 

Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 



and growth normal, 
and growth normal, 
and growth normaL 
and growth normal, 
and growth normal, 
and growth normal. 



and growth 
and growth 
and growth 
and growth 
and growth 
and growth 
and growth 
and growth 
and growth 
and growth 
and growth 
and growth 
and growth 



normal, 
normal, 
normal, 
normal, 
normal, 
normal, 
normal, 
normal, 
normal, 
normal, 
normal, 
normal, 
normal. 



About 25 per cent of seed failed 
to grow; plants made normal 
growth. 

Germination and growth normal. 

Germination and growth normal. 

Germination and growth normal. 

Germination and growth normal. 

About 20 per cent of seed failed 

to grow; plants made normal 

growth. 
About 20 per cent of seed failed 

to grow ; plants made normal 

growth 
Germination and growth normal. 
Germination and irrowth normal. 
Germination and growth normal. 
Germination and growth normal. 
Germination and growth normal. 



* Record for plat from seed soaked one hour in potassium sulphide was lost. 
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What the Above Results Show. 

With ly9ol. — ^The 1 per cent and 2 per cent solutions sprinkled 
did not injure the seed and entirely prevented snrat. The 3 per 
cent solution sprinkled injured the seed so that one-third of it 
did not germinate, while the plants from the other two-thirds 
were stocky, very late in maturing and very rusty. Solutions 
stronger than 3 per cent injured the seed more in proportion to 
their increased strengths. 

Soaking the seed for 1 hour with from 3 to 6 parts per 1,000 
prevented the growth of smint, while untreated seed gave 8 to 10 
per cent of smutted heads. When the seed was soaked in weaker 
solution, the smutted heads varied from 0.7 per cent to 5.3 per 
cent. None of the seed soaked in lysol solutions was injured. 

With formaUn, — ^The 1 per cent solution sprinkled on the seed 
was effective and did not injure the seed. The 2 per cent solu- 
tion, sprinkled, killed about 95 per cent of the seed and the 3 per 
cent solution sprinkled killed even more than this. Two to six 
parts per 1,000 on seed soaked one hour, and 2 parts per 1,000 
an seed soaked two hours killed all smut spores without injuring 
the seed. Weaker solutions gave from 0.3 per cent to 0.7 per 
cent of smut, while untreated seed gave from 4.7 per cent to 8.7 
per cent of smnt. 

With potassium sulphide, — Seed sprinkled with from 1 per cent 
to 5 per cent solution was not injured, but gave from 0.6 per cent 
to 1 per cent of smiut, while the untreated seed gave 6.4 per cent. 
That soaked in a 2 per cent solution for 1.5 hours and in the 4 
per cent solution from 0.5 to 1.5 hours prevented smut and caused 
no injury to the seed. 

With Ceres powder. — Seed treated by sprinkling with from 1 
per cent to 5 per cent solutions gave from 1 per cent to 2.9 per 
cent of smutted heads, but was not injured; the untreated seed 
gave 6.4 per cent of smut. The 2 per cent treatments soaking 
0.5 hour and 1 hour injured the seed abooit 20 per cent and gave 
0.5 per cent, or less, of smutted heads. The se^id soaked in a 2 
per cent solution 1.5 hours gave 0.2 per cent smut; that soaked 
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in a 4 per cent solution 1.5 hours gave 0.1 per cent and was not iur 
jured. The 4 per cent treatments, wBere seed was soaked 0.5 hour 
and 1 hour, prevented smut without injuring the seed. 

EXPERIMENTS AT TRUMANSBURG. 

Since the experiments at the Station were of necessity con- 
ducted on small plats, it was deemed advisable to duplicate a 
few of them on a larger scale in a locality where the oat smut 
was abundant the previous season. Accordingly, arrangements 
were made with Messrs. King & Robinson, Trumansburg, Tomp- 
kins county, by which a plat of two-sevenths of an acre was used 
for each different treatment. 

On April 13 the seed was treated by sprinkling in lots of one 

bushel as follows: 

Strength of Fungicide Sprinkled on Oats. 

StreoKth ot 
soIotioD. 
Material. Per cent. 

Ceres powder * 0.78 

Potassium sulplnde 5 

Potassium sulphide 3 

Formaliu 5 

Formalin 3 

Method op Trdatmbnt. 

The oats were placed on the barn floor in piles of one bushel 
each. The necessary amount of each chemical was put in one 
gallon of water and was applied with a sprinkling pot. By spread- 
ing the pile somewhat and alternately sprinkling and turning 
the oats, each bushel was thoroughly saturated and absorbed 
practically the whole gallon of the mixture. To dry them the 
piles were st>read and shoveled over occasionally for two or three 
days. 

Seeding and Growth. 

The seed was drilled in April 21 at the rate of two and one- 
fourth bushels per acre. Three check or untreated plats were 
sown for the five treated plats. The seed treated with Ceres 

*Thi8 Btrengtb is at the rate of one ounce in one gallon of water, practically as per 
Erections of the manufacturers of Ceres powder, who recommended one ounce of tha 
powder In one gallon of water sprinkled on 33% pounds of seed. 
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powder and iK>ta8sium sulphide germinated as well and made as 
good growth aa the untreated seed did. The experiment with 
formalin was short and decisive. None of the seed germinated^ 
thus proving that the 5 per cent and 3 per cent solutions were 
fatal to the seed. As soon as it was certain that this seed would 
not grow, another bushel was given the hot- water treatment and 
the plat seeded May 4, at the same rate per acre as before. This 
made a fairly good growth, but rusted badly, due, no doubt, to 
late sowing. At the time of harvesting, August 3, the grain of 
all the pla/ts was flat upon the ground, having been broken down 
by heavy rain and wind storms. The yields were undoubtedly 
reduced a little by this condition, since lodged grain is difficult 
to harvest, but as all of the plats were in the same condition the 
yields are comparable. 

Pbrcbntagb of Smut and Yield of Plats. 

The percentage of smutted heads was obtained by selecting 
representative parts of each plat and counting the stalks. 

Treatment, Percentage op Smut and Yield per Acre of Oats. 



MATERIAL. 


Strength of 
soInUon sprinkled. 


Smutted heads. 


Yield. 


Ceres Dowder 


Per cent. 
0.78 
6.0 
3.0 


Per cent. 
6.3 
0.85 
1.4 

11.8 


Bashels. 
69 72 


Potassium sulphide ......... 


67 64 


Potassium snlohide .---.- 


64 36 


Hot water ..- 


64.68 


Untreated 




64.36 









That the hot- water treatment did not give a larger yield is un- 
doubtedly due to late sowing and to the rusting of > the plants. 

(X)MPARISON OF RESULTS. 

At Trumansburg the seed sprinkled with a 0.78 per cent 
Ceres powder solution gave 6.3 per cent of smutted heads. 
The only experiment at the Station to compare with this is 
where seed was sprinkled with a 1 per cent solution and gave 
2.9 per cent of smut. Seed sprinkled vdth a 5 per cent potassium 
sulphide solution at Trumansburg gave 0.85 per cent of smut^ 
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while at the Station seed treated with the 5 per cent solution 
gave 0.6 per cent. With the 3 i)er cent i>ota8sinm sulphide solu- 
tion the result at Trumansburg is 1.4 per cent and at the Sta- 
tion 0.9 per cent of smutted heads. These results show a slight 
difference in favor of the work done at the Station. There was 
also less smut on the untreated plats at the Station, 10 per 
cent being the highest. At Trumansburg the untreated plats 
gave 11.8 per cent of smutted heads. 

COST OF MATERIALS. 

Lysol, — This material can be purchased in small quantities 
for about 65 cents per pound, or pint. In carboy lots it sells 
for about 30 cents per pound. 

The 1 per cent treatment, sprinkled, will cost about 5 cents 
per bushel of seed. 

In soaking the seed in a solution of 1 part in 1,000 the tost 
is 0.5 cent per gallon of the solution. 

Formalin. — Formalin and the "40 per cent Solution of 
Formaldehyde Gas '' are exactly the same material, but in pur- 
chasing it is well to ask for the latter, because it is quoted much 
lower in price than formalin.* The 40 per cent solution of 
formaldehyde gas sells for about 50 cents per pound, or pint, 
in small lots, and in carboy lots for about 30 cents per pound. 
The material for one gallon of the 1 per cent solution costs 4 
cents. A gallon of the solution 1 part in 1,000 costs 0.4 cent. 

Potassium sulphide may be obtained for about 18 cents per 
pound. A gallon of 1 per cent solution will cost a trifle less 
than 1.5 cents. The same amount of solution 1 part in 1,000 will 
cost less than 0.2 cent. 

Ceres powder is put up in bottles holding one kilogram or 
2.2 pounds. A single bottle sells for $1.50 and a lot of ten for 
|10. The rate per ounce for single bottle is about 4.25 cents. 
This is sufficient for one gallon of the solution necessary for 
sprinkling one bushel of seed as advocated by the manufac- 
turers. A gallon of the 1 per cent solution requires 1.28 ounces 
and costs nearly 5.5 cents. 

^De SchweiDlts. E. A., Tear Book U. 8. D6i»t. Agr., 1886, p. SO. 
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The cost of material for the least expensive treatments which 
entirely prevented the smut is herewith given: 

Cost of Fungicides fob Prevention of Oat Smut. 



material. 



Lygol 

Formalin 

Potassium sulphide . 
Ceres powder 



SPRINKLUia. 



Strength of 
Bolution. 



For cent. 

1 
1 



Cost 
per baahel. 



Cents. 
5 
4 



SoAKnio. 



8tren firth of 
Bolatiun. 



Per cent. 
0.3 
0.2 
2 
4 



length 
of time. 



Hoars. 
1 
1 

1.5 
0.5 



Cost per 
bnshel. 



Cents. 
2.7 
1.4 
5.4 

39.6 



HOT WATER TREATMENT. 

This treatment is really a very aimple operation, but some- 
thing about the thought of doing it seems formidable to many 
persons, and they hesitate to try it. The Station has recom- 
mended the following plan as easy, cheap and practical. Heat 
the water in a large kettle and near the kettle sink a barrel in th^ 
ground so the top will be a foot or more above the surface. Pour 
part of the hot water into the barrel and take the temperature 
with a good thermometer — be sure to have a good one — and add 
either cold or hot water until a temperature of 138° is reached. 
The dipping is done by putting about a bushel of oats in a course 
gunny sack, tying this to one end of a pole and resting the pole 
over a post, thus making a lever, by which the sack of oats may 
be raised or lowered very easily. When the oats are dipped into 
the water at 138° the temperature is immediately lowered and 
hot water must be added at once to keep the temperature about 
133°. Keep the seed moving all the time and take out at the 
end of ten minutes. Spread the oats on a barn floor or other 
convenient place and shovel them over three times a day for a 
few days; then they may be sown with a force drill; or, when 
they are taken out of the hot water, pour cold water over them, 
spread them out to drain, and in two or three hours they may be 
sown broadcast. As the oats absorb considerable water it is 
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necessary to sow about half a bushel* more per acre than when 

untreated seed is used. This is on the basis of two and one-half 

bushels per acre. Two men in one day can treat enough seed to 

«ow twenty acres.* 

NOTES ON SMUT. 

What Is It? 

The so-called smut is a parasitic plant, that is, a plant which 
feeds upon some other plant as a host, and grows upon, or inside 
of it. It comes from a spore, which is comparable to a seed in 
the higher plants, grows and produces fruit, with which to per- 
petuate itself much the same as any other plant The black 
masses of smut so noticeable when the grain is ripening consist 
of countless numbers of minute ripened spores, the fruit of the 
parasitic plant. These sx>ores are often blown from the oat- 
head as soon as they ripen, thus leaving a naked stalk, but more 
often, perhaps, they remain in black disagreeable masses. 

How THE Smut Plant Grows. 

Since the smut spores are microscopic in size a large number 
may be attached to the kernels without being noticed. In this 
way they are unavoidably sown with the oats in the spring. 
While the oats are germinating and growing the smut spores are 
doing the same thing, only in a little different way. Each germ- 
inating spore sends out a minute tube which penetrates the little 
oat plant when it is perhaps from two to four days old. After 
entering the oat plant the minute tube develops into branching 
threads, which grow up within the plant. There is no evidence 
of their presence until the heads are forming, but at this time 
the kernels of oats are filled with these branching threads which 
rob them of their nourishment and ripen myrids of new spores. 
Thus, what should have been a head of oats turns out to be a 
worse than worthless mass of dusty spores. It sometimes hap- 
pens that only a part of the head or panicle is thus affected and 
the stalks from each stool may or may not all be attacked by the 
parasite. 

•Holden, P. O.. Mich. Exp. StaUon Bui. 87. 

20 
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Growth of Smutted Oat-plants. 

Since the smut parasite robs its host, the growing oat-plant, 
of much noarishment, the latter is naturally much weakened, 
and only a part of the smutted plants attain the average height 
of healthy ones. The others are dwarfed more or less and often 
to such an extent that they grow only a few inches high. A 
large number of diseased plants, especially those much dwarfed, 
are so weakened that they cannot push their panicles, or heads, 
out of the sheath of the upper leaf. Upon opening these closed 
heads they are found to be full of smut masses. Thus it is that 
the casual observer sees only the high smut and concludes that 
the crop is only slightly smutted. 

Infection of Seed Oats by Smut Spores. 

The seed is infected in several ways. Many of the spores ripen 
before the oats do, are blown about by the wind and become 
lodged on the ripening grain. In case the smut ripens early 
while some of the oats are still in bloom the spores are liable to 
become attached to the growing ovaries of the grain in such a 
position that the glume or husk of the individual oat kernels 
envelopes the spores, thus making it difficult to destroy them. 
The wholesale agent of infection is the threshing machine, and 
the crop from a field practically free from smut is liable to be- 
come infected by spores carried in the machine from an infected 
neighboring field. Then the use of sacks, grain bins, etc., that 
have held smutted grain helps to distribute the smut si>ores. 
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IX. SPRAYING IN 1897 TO PREVENT GOOSE- 
BERRY MILDEW.* 



O. p. CLOSE. 



SUMMARY. 



For ten years this Station has advocated potassium sulphide 
as the best remedy for gooseberry mildew. 

In the season of 1897 potassium sulphide, Bordeaux mixture, 
lysol and formalin were tested side by side. 

The plantation was divided into six sections. In two of these 
the spraying was begun very early, just as the buds were break- 
ing; in two others eleven days latter; and in the remaining two 
sections twelve days after the preceding two sections. 

The first mildew appeared May 26. By June 7 portions of the 
plantation were badly mildewed. At this date the lysol and 
formalin seemed to have done no good. Bordeaux mixture was 
more effective, but not so good as potassium sulphide where the 
treatments were begun very early and medium early. 

All of the fruit was picked July 6 and 7 so as to market it 
green. Bushes sprayed Yery early with potassium sulphide at 
the rate of 1 oz. to 3 gals, of water gave only 5 per cent of mil- 
' dewed fruit; those sprayed very early with it at the rate of 1 oz. 
to 2 gals, of water gave 6.6 per cent. Bushes sprayed very early 
with lysol, 1 oz. to 1 gal. of water, gave 24.5 per cent and those 
sprayed very early with Bordeaux mixture gave 37.4 per cent 
of mildewed fruit, while the untreated bushels gave 57.7 per cent 
to 78.7 per cent. 

The foliage was not injured by any of the fungicides. 

At 18 cents per pound for potassium sulphide, the cost of the 
solution which gave the best results is about one-fifth of one 
cent per bush for the seven sprayings. 

•Reprint of Bulletin No. 138. 
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The Station recommends potassium sulphide, 1 oz. to 3 gals, 
or 1 oz. to 2 gals, of water, as the most effective fungicide for 
gooseberry mildew. 

As a rule only the English varieties and their seedlings are 
attacked by mildew although the American varieties are not 
always exempt. 

INTRODUCTION. 

Potassium sulphide was first used as a remedy for the powdery 
mildews in Europe about 1884. In 1886 it was used to a very 
limited extent in this country. In the following year, 1887, this 
Station* made the first practical test of the eflSciency of potas- 
sium sulphide in combating gooseberry mildew, and although the 
material was not applied until the mildew was well established, 
the results showed that there was a beneficial effect from its use. 
Since then its efficiency has been proven by successive testsf and 
it has been recommended by the Station as the beet remedy for 
holding mildew in check. 

After Bordeaux mixture came into general use some authori- 
tiesj advocated it as a substitute for potassium sulphide early in 
the season, but so far as known to the writer, these recommenda- 
tions were not based on comparative tests of the two fungicides. 
The only record of such a comjxarison which he finds is that of 
an undecisive test made at this Station in 1892. Accordingly, in 
1897, experiments were planned so as to compare them side by 
side. For comparison with Bordeaux mixture and potassium 
sulphide two otlier fungicides, lysol and formalin, were triedi 
So far as the writer has been able to find out, lysol and formalin 
have never before been used for this purpose. 

* Arthur. Sulphide of Potassium aa a Punglclde. N. Y. Agl. Bxp. Sta. Rept 1887. 
pp. 848-350. 

tOoff. Potassium Sulphide for Gooseberry Mildew. N. Y. Agl. Bxp. Sta. Rept. 1888. 
pp. 153-154. HuDD. Gooseberries. N. Y. Agl. Exp. Sta. Rept 1889, p. 384; 1890, p. 307; 
1891, p. 474. Beach and Paddock. Gooseberry Mildew. N. Y. A^. Exp. Sta. Rept 
1896, p. 854. 

tLodeman. The Spraying of Plants, p. 292; and Spray Calendars, Cornell Univ. Agl. 
Exp. Sta., Feb., 1895, and Feb., 1896. Taft. Spray Calendar, Mich. Agl. Exp. Sta., 
Apr., 1894; Green, Selby and Webster. Spray Calendar, Supplement to Ohio Agl. Bxp. 
Sta., Bui. 79. Spray Calendar, Md. Agl. Exp. Sta., Apr., 1896. Spray Calendar, Del. 
Agl. Bxp. Sta., Apr., 1895. Craig [Canadian] ExpU. Farms Rept 1895. 
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OBJECT AND PLAN OF THE EXPERIMENT. 

Object. 

The object of the experiment was to compare sprayings begun 
very early with thoee begnn medium early and late. Bordeaux 
mixture and different strengths of formalin and lysol were also 
to be compared with different strengths of potassium sulphide. 

Plan op Experiment. 

The IndtKstry plantation of King & Hobin&on, Tromansburg^ 
N. Y., was used for the experiments. It conmsted of 32 rows with 
11 plants to the row. As shown by the diagram opposite, the 
plantation was divided into six plats. Each treatment was ap- 
plied to two plats separated by plats receiving different applica- 
tions. This arrangemient was for the purpose of equalizing for 
each remedy the differences in soil and location which might 
exist in different parts of the plantation. 

For convenience in comparing the effects of very early with 
medium and late spraying, three series of treatments were made. 
Series I was begun very early, April 12, just as the buds were 
breaking and successive applications were made at intervals of 
about ten days until seven had been given. Series II was begun 
April 23 when the second treatment of Series I was made. The 
first treatment of Series III was applied May 5 when the third 
treatment of Series I and the second treatment of Series II were 
given. During the remainder of the season the dates of treat- 
ment were the same for all applications. An untreated row was 
left as a check for each series. 

Ma^i'erials Used. 

Bordeaux mixture, 1-to-ll formula, was used upon one set of 
bushes in each series until the fruit was large enough so that 
spotting with the mixture would injure its sale; then potasisium 
eulphdde, 1 oz. to 2 gals, of water, was substituted for the re- 
mainder of the season. 

Potassium sulphide was used in two strengths, 1 oz. to 2 gals, 
of water and 1 oz. to 3 gals, of water. 
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Lysol and formalin were each used in three strengths, 1 oz. to 1 
gal. of water, 1 oz. to 2 gals, and 1 oz. to 4 gals. These strengths 
were settled upon arbitrarily for trial since there were no pre- 
vious experiments which might be followed as a guide. 

The foliage was not injured by any of the solutions. 

Method op Application. 

The first spraying was given with a knapsack sprayer, but this 
was inconvenient, especially where so many different solutions 
were used and the sprayer had to be washed out after each solu- 
tion was applied. After the first application a bucket pump 
made by the Deming Co., Salem, Ohio, was tried and gave good 
satisfaction. With a seven-foot hose oJl parts of the plant could 
be readily reached. 

Division of Series and Dates op Spraying. 

The table opposite shows upon which rows the different 
strengths of fungicides were applied and gives the dates of appli- 
cation. The division into series is shown in the diagram opposite 

'page 309. 

RESULTS. 

Development op Mildew. 

The plantation was closely watched for the first appearance of 
mildew and at the fifth spraying, May 26, a little was found on 
the fruit, especially on the untreated rows. On the treated rows 
there was a very slight difference in favor of the potassium sul- 
phide treatments. All of the bushes had made a good, healthy 
growth and nearly all were loaded with fruit. At this time the 
berries were so large that potassium sulphide, 1 oz. to 2 gals, of 
water, was substituted for all Bordeaux mixture treatments so 
as to avoid having siwtted fruits at the marketing season. 

At the time of the sixth spraying, June 7, the entire plantation 
was examined to find out which treatments seemed to be most 
effective. During the few days previous to this date the disease 
app^eared on the young leaves; and in the amount of mildew on 
the foliage there seemed to be no difference between the treated 
and untreated bushes. The fruit on the untreated bushes was 
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very badly mildewed. The treetments with lysol and formalin 
in some instances seemed to have slightly checked the mildew on 
the fruit. The combined treatment of Bordeaux mixture and 
potasBium sulphide had checked the disease, but the most favor- 
able results appeared where^the potassium eulphide had been 
used for very early and medium early treatments. 

Picking the Fruit. 

The last spraying was made June 21. Messrs. King & Robinson 

wished to market the fruit green,so on July 6 and 7 it was picked. 

The mildewed fruit and perfect fruit were weighed separately for 

each different treatment. In order to have an accurate basis of 

comparison the yields are figured so as to give the average per 

plant in each experiment. The results are so arranged in the 

following table that the reader can easily compare the same 

remedies in the different series. It must be borne in mind that 

Series I received seven sprayings beginning April 12, Series II 

received six sprayings beginning April 23, and Series III received 

five sprayings beginning May 5. 

Table U.— Average Yield and Percentage op Mildew Per Bush for 

EACH Treatment. 



FUNGICIDE. 



Bordeaux mixture:* 
1 to 11 formaia 

Potagsiam ouluhide: 
1 oz. to 3 Kallons water., 
1 02. to 2 gallons water. . 

Formalin : 
1 o». to 1 gallon water. . 
1 oz. to 2 gallouH water.. 
1 oz. to 4 gallons water.. 

Checks 

Lysol: 
1 oz. to I gallon water.., 
1 oz. to 2 gallons water. 
1 oz. to 4 gallons water. 

Check 



Series 1. Spraying 
beznn very early. 
Seven applications. 



Average yield 
per DQsh. 



Ozs. 

26.2 

76.8 
56.2 

21 

17 

28.4 

10.4 

37 
19 
44 
19.4 



^0 



Ozs. 

15.7 

4 
4 

20 
24.5 
31.5 
26.5 

12 
25 
26 
26.5 



Per ot. 

37.4 

5 
6.6 

48.8 
59.1 
52 6 
67.7 

24.5 
56 8 
37.1 
57.7 



Series 2. Spraying 
begun medium 
early. Six appli- 
cations. 



Average yield 
per Duah. 



s 

u 



Ozs. 

84.8 

45.3 
42.6 

3.5 
9 
21 



Ozs. 
14.3 



12.6 
50 



33.2 



-s 

^ 



Per ct. 

29.1 

15.1 
12.8 

78.3 
84.7 
65 
78.7 



Series 8. Spraving 
begnn late. Tire 
applications. 



Averse 


:e yield! 


per bush. 




'6 








^ 




» 


s 


2 


£ 


S 


Ozs. 


Ozs. 


18.1 


25 


70 


10.5 


385 


5 


22 


28 


10 


25 


17.6 


41 8 


9 


33.2 



Perot. 

58 

13 
11 5^ 

56 
71.4 

70.4 
78.7 



* Last three treatments in each series potassium lulphide, 1 oz. to 2 gals, water. 
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Prom a study of Table II we see that, with the exception of 
BcKdeaox mixture, the very early treatments gave the best re- 
sults. Where the treatment with potassium sulphide, 1 oz. to 
S gals, water, was begun very early only 5 per cent of the fruit 
mildewed. Where it was begun medium early there was three 
times as much mildewed fruit, while in the treatment begun late 
there was a little more than two and one-half times as much. 
The bushes treated very early with potassium sulphide, 1 oz. to 
2 gals, water, yielded 6.6 per cent of mildewed fruit and those 
where the treatments was begun medium early and late gave 
nearly twice as much. 

Lysol ranks next to potassium sulphide in effectiveness. It 
was used in Series I only and the bushes treated with 1 oz. to 
1 gal. water gave 24.5 per cent of mildewed fruit; bushes treated 
with the weaker strengths gave 56.8 per cent and 37.1 per cent 
respectively of mildewed fruit. 

The best result with Bordeaux mixture was where the spray- 
ings were begun medium early and 29.1 per cent of the fruit 
mildewed. With the very early treatment 37.4 i>er cent of the 
fruit mildewed and where spraying was begun late 58 per cent 
of the fruit mildewed. 

Formalin seemed to have little if any effect in checking the 
mildew. The bushes in Series I treated with 1 oz. to 1 gal. of 
water gave 48.8 per cent of mildewed fruit. The amount of 
mildewed fruit in the other experiments with formalin varied 
from 52.6 per cent to 78.3 per cent, while the h 'gest amount 
from the untreated bushes was 78.7 per cent. 

The average cost of the various fungicides is giv^^i in the table 

below. 

Table III.— -Average Cost op FuNGicroES. 



• 


Per 

poand. 


PoB One Gallon of Solution. 


FUXGICIDE. 


1 oz. to 
1 ffallon 
water. 


loz. to 

2 cralloDS 

water. 


1 0J5. to 

3 gallons 
water. 


Itoll 
formula. 


Ly Bol ...... ...... --.--, ............ 


Cents. 
65 
60 
18 


Cents. 
4.06 
3.125 


Cents. 
2.03 
1.56 
0.54 


Cents. 
'6!375 


Cents. 


Fortnalin ...... ...... ...... .... .... 




Potassium sulDhidd ...... ...... .... 




BordeaQX mixtare ...... .... .... .... 


5 
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By farimalin as used in this article is meant the 40 per oent 
solntion of formaldehyde gas. When purchaaing, it i-s well to 
ask for the 40 per cent solution of formaldehyde gas as it is 
quoted m'ueh lower than the same material under the name of 
formalin.* 

RECOMMENDATION. 

For holding the gooseberry- mildew in -check the Station recom- 
mends potassium sulphide as the most effective remedy. It may 
bfe applied at the rate of 1 oz. to 2 or 3 gals, of water begin- 
ning very early in the season, just as the buds are breaking, and 
repeating about every ten days, depending, of course, upon the 
condition of the weather. 

GENERAL APPEARANCE OF MILDEW. 

The mildew is a parasitic plant, or fungus, which appears on 
the surface of the fruit and young shoots. When first noticed it 
is comjvosed of glistening, white threads which give it a frost-like 
appearance. As the fungus develops the threads become more 
numerous and matted, lose their glistening color and finally be- 
come a mass of brownish felt-like substance. It has now com- 
pleted its growth and ripened its winter spores and can usually 
be peeled off the berries without rupturing the skin. 

If the attack is severe the tender young leaves and shoots will 
be seriously injured, if not killed, and the growth checked. The 
growth of the berries will also be checked and they are likely to 
be misshapen and even to crack open thus letting in the germs 
of decay. 

The spores by which the fungus is reproduced correspond to 
the seeds in higher plants but are very much simpler in con- 
struction. There are two kinds of si)ores, the summer spores and 
the winter spores. The summer Sipores (conidia) are formed on 
vertical branches of the glistening white threads which make up 
the fungus. As the vertical branch grows in length a partition 
appears near the upper end. This partition soon cuts off all con- 
nection with the lower part of the branch and the upper part 

•De Scliwelnlt*, B. A., Year Book U. S. Dept of Agr., 1896. p. 262. 
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develops into a spore. While this spore is developing at the tip 
the branch is growing longer and the formation of new sx)ores is 
begun in the same way lower down. As soon as the tip spore 
ripens it drops off, and as the branch is continually growing and 
forming new spores, there is a succession of ripe spores scattered 
broadcast to spread the disease. When these spores alight on 
the leaves or fruit with proper conditions of moisture and tem- 
perature present, growth immediately takes place; and since 
thousands of these spores are formed daily the disease is spread 
very rapidly. 

The fertilization and development of the winter spores corre- 
spond to the fertilization and development of seeds of higher 
plants but are quite different and usually take place late in the 
season of growth of the fungus. In certain instances where two 
threads come near to or cross each other an enlargement or cell 
forms on each, one partaking of the functions of the male organs 
and the other of the female organs of a flower. At a certain 
stage of the development protoplasm passes from the male cell 
to the female cell and the latter is thus fertilized. Growth imme- 
diately begins and by the time the fungus assumes a brownish 
color black specks may be seen upon it; these specks are the 
winter spore cases (perithecia). Within the dark covering of the 
winter spore ease will be f onnd an inner spore case (asous) which 
contains eight of the winter spores. In this double covering of 
spore oases the winter spores live over winter. By spring the 
oases break open and the spores escape. They are blown about 
by the wind and when they reach the leaves or fruit of the goose- 
berry bush under favorable conditions growth takes place and 
the pest is started for the season. 

As a rule only the English varieties and their seedlings are 
attacked by mildew, although the American varieties are not 
always exempt. A comparison of the susceptibility to mildew of 
the English varieties as grown at this Station is given in Bulletin 
No. 114. 
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X. WOOD ASHES AND APPLE SCAB * 



S. A. BEACH. 



SUMMARY. 

In an experiment including 124 trees in full bearing and con- 
tinued for five years, liberal applications of hard-wood ashes did 
not increase the immunity of apples from the scab. With few 
exceptions, the varieties on treated sections yielded larger per- 
centages of scabbed fruit than those on untreated sections. 

On the treated sections of the orchard the foliage in many 
cases was improved, but it cannot be said that the improvement 
was due to increased immunity from the scab. 

Where the ashes were used, the color of the fruit was much 
improved in some seasons with some varieties, but in a season 
which favored the perfect development of the fruit none of the 
varieties showed any improvement in color as compared with the 
same varieties on untreated sections. 

Apparently the use of ashes had a general tendency to hasten 
the perfect development of the fruit. When the season was not 
especially favorable to the perfect development of the fruit, it 
improved the keeping quality, but in a season very favora.ble to 
the perfect development of the fruit the ripening processes were 
generally carried so far where the ashes were used that the ap- 
ples did not keep so well as where no ashes were used. 

The yield, except with the Baldwins, was greater on the treated 
sections; but the data are not such as make it safe to draw defi- 
nite conclusions as to the effect of the use of ashes on the yield. 

Decided differences were shown between varieties as to the 
ability to resist scab, and preliminary investigations indicate that 
this difference in resistant power is correlated with structural 
peculiarities. 

•Reprint of BuUeUn No. 140. 
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INTRODUCTION. 

The apple stands first in importance among the cultivated f ruit» 
of New York. Within the borders of this State no other fruit i» 
so largely grown for home use and none equals it in commercial 
importance. It is more or less suJbject to injury both in foliage 
and fruit by a disease commonly known as the scab*, which is 
caused by a parasitic fungus, Fuaicladium dendriticum (Wallr.) 
FckK Some kinds of apples are usually quite subject to injury 
from the scab while others generally suffer but slightly from its 
attacks. Among the varieties which are naturally susceptible to 
the disease are Fameuse or Snow, Fall Pippin, Primate and White 
Winter Pearmain. Among those which are resistant to the dis- 
ease in a marked de»gree are Ben Davis, Black Gilliflower, Grimes 
Golden, Hubbardston, Maiden Blush, Talman and Yellow Trans- 
parent. It is certain that local conditions influence the spread of 
the disease because the same variety is injured more by it in some 
localities than in others. Moist locations oflfer conditions which 
favor its development. 

It is well known that the amount of injury from the scab varies 
with the season. Continued dark, wet, cool weather at blooming 
time and immediately thereafter favors the growth and spread of 
the fungus and may bring about such an outbreak of the scab as 
to canse th^e destruction of large numbers of forming fruits, thus 
greatly diminishing the crop. Under such conditions of light, 
moisture and temperature the young foliage and fruit are abnor- 
mally developed and become unnsually susceptible to the attacks 
of the fungus, while these very conditions favor, or at least are 
not unfavorable, to the healthy growth of the fungus. 

From what has been said in the preceding paragraphs it appears 
that the amount of injury which is caused by the scab fungus 

•This disease, as It occurs on the fruit. Is so well known that it is unnecessary to 
give an extended description of it here. In very severe attacks It forms great brown 
patches which crack open, disfigure the fruit and render it unfit for market. The 
injured spots vary In size from such as these down to minute dots which easily pass 
unnoticed. On the leaves the fungus forms olive-brown patches varying in size as on 
the fruit. The spots occur on either the upper or under surface and often cause the 
leaf to become crumpled. The diseased tissue may finally crack and fall away, thus 
giving the leaves a ragged appearance. 
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varies according to the natural susceptibility of tbe variety to its 
attacks; that with any given variety it varies in different locali- 
ties and in different seasons, and that the conditions of light, tem- 
perature and moisture, especially when the fruit it setting, have 
much to do with the prevalence of the disease. 

So far as known to the writer, it has never been shown that the 
<jomposition of the soil influences in any perceptible degree the 
susceptibility of the foliage and fruit to attack of the scab except 
as it affects the amount of moisture. Whether the ability of 
the foliage and fruit to resist the scab may be increased by the 
application of a certain class of fertilizers to the soil, or whether by 
the use of certain other kinds of fertilizers the liability to injury 
from this disease may be increased, are questions which have per- 
plexed the minds of thoughtful fruit growers. Joseph Harris 
brought up this question in a paper on fertilizers at the 1891 meet- 
ing of the Western New York Horticultural Society.* He said: 
" I cannot but think that anything calculated to increase the 
growth, vigor and luxuriance of the trees will render them less 
liable to injury from fungous diseases. If this is true then fer- 
tilizers will help us." 

In a discussion in the same society! in 1893 the idea was ad- 
vanced that trees may be fed so as to fit them to resist fungi; 
that too liberal use of highly nitrogenous fertilizers, such as stable 
manure, fosters conditions which render the trees more liable to 
injury from fungous diseases, and that such tendencies may be 
corrected by the use of plant food containing more potash and 
phosphoric acid. Some were inclined to think that the applica- 
tion of hard-wood ashes to the soil increased the ability of the 
tree to resist the scab. In order to discover whether liberal ap- 
plications of hard-wood ashes to the soil would have any percep- 
tible influence on the immunity of the foliage and fruit from the 
scab fungus, an investigation was started at this Station in 1893 
which has continued to the present time. The results are here 
offered as a contribution to our knowledge on this subject. 

•Proc. W. N. Y. Hort. Soc., Rochester, 1891, p. 100. 
tProc. W. N. Y. Hort Soc, Rochester. 1893, pp. 19, 140, 141. 
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PLAN AND CONDITIONS OF THE EXPERIMENT. 

Plan; 

In any orchard the amount of injury from scab is liable to vary 
considerably with different trees of the same variety in the same 
season. It may also vary greatly with the same tree in different 
seasons, being influenced by the conditions of light, tem- 
perature and moisture. The investigation was planned on an 
extensive scale, so that the peculiar environment of individual 
trees and the varying influences of different seasons might not 
lead to erroneous conclusions. Some sections of the orchard in 
which the experiment was conducted were annually fertilized 
with liberal applications of wood ashes and corresponding sec- 
tions received no ashes. As many trees of a kind as possible 
were included in each of the two classes, the treated and 
the untreated, and the experiment has continued five years. For- 
tunately for the experiment, the scab was unusually abundant 
one season, 1894, and did an enormous amount of injury to apple 
foliage and fruit throughout the State. The period of the experi- 
ment also covers the seasons of 1895 and 1896 in which the cli- 
matic conditions were generally favorable to the production of 
foliage and fruit free from the scab. 

To guard against the possibility of having the test ruined by 
insects, the orchard was sprayed each year with arsenites and the 
insects were thus kept under control, excepting plant lice. No 
fungicides were used.* Since, all sections were treated alike the 
spraying di^ not lessen the value of the records for comparing 
sections which were treated with ashes with corresponding un- 
treated sections. The trees were annually pruned for the pur- 
pose of removing weak or dead branches and keeping the tops 
open so that spraying could be done readily. The fruit was not 
thinned, because more scabby fruit might thus be taken from 
treated than from untreated sections or vice versa, 

*The IngectloMes which were used were London purple, Scheele'e green and Paris 
green. Lodeman has shown that Paris green has slight fungicidal value. Cornell Bxp. 
Sta. Bull. 48, pp. 272-273. In his tests London purple showed no fungicidal value. Cor- 
nell Bxp. sta. Bull. 86« p. 60. 
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Under the conditions which have been described above it is 
clear that the effect of the variation in the amount of scab on trees 
of the some variety in differenit locations, and on the same tree in 
different seasons, may be largely corrected by averaging the re- 
sults of a large number of trees for a period of several years. The 
results which are set forth on the following pages, therefore, 
form a reliable basis for conclusions as to the influence 
which the use of wood ashes as a soil fertilizer may have on the 
immunity of apples from the scab fungus so far as the particular 
soil is concerned on which this experiment was made. The extent 
to which such conclusions may be accepted for other localities 
must be determined by further observations. It is believed that 
they will hold true generally except possibly in localities where 
the soil is notably deficient in potash. 

An old apple orchard belonging to the Station was selected for 
this investigation in the spring of 1893. It is located about a mile 
and a half west of Seneca Lake, mostly on upland, but extending 
at one side down a short southern slope and including a small 
portion of Castle Creek bottom land. The soil is a rather heavy 
clay loam, quite well adapted to the apple, but not equal in this 
respect to the best apple lands of western New York. 

The oldest trees were planted in 1850, making them forty-three 
years planted when the experiment was begun. They were root- 
grafted trees from the nursery of T. C. Maxwell & Bros., 
Geneva, N. Y. Nearly half of the trees which were first planted 
are gone and their places are now filled with trees varying in size 
from those recently planted to mature trees which have been in 
full bearing for many years. The orchard does not form as uni- 
form a block of trees as could be desired for the experiment, but 
it is readily accessible and under the Station's control. Taking 
all things into consideration, it was the best one available for the 
investigation. ^ 

Prior to 1893, the year the experiment was inaugurated, the 
orchard had been in meadow for several years. During the win- 
ter of 1892-3 it was given a heavy application of stable manure 
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and the following spring it was plowed. Since then it has either 
been used for soiling crops or has been given clean cultivation 
till about August 1 and then seeded to some cover crop. i 

The Application op Wood Ashes to Treated Sections. 

The orchard was divided into eight sections, four of which have 
had an annual application of wood ashes at the rate of one hun- 
dred pounds per tree, and the i»emaining four seotlons have re- 
ceived none. No other fertilizer has been applied to any part 
of the orchard during the experiment except within two or three 
feet of trees which have been newly planted to fill vacancies. 
The ashes have been weighed separately for each tree and spread 
broadcast to the line midway between adjacent rows. They were 
thoroughly mixed and carefully sampled before being spread in 
the orchard. The analyses given herewith show the x)ercentage 
of potash in each application. 

Pirait application 4. 13 per cent, KgO 

Second " 8.8d " 

Third '^ \ 6.71 " 

Fourth . " 5.71 " 

Fifth " 1.38 " 

Since one hundred pounds of ashes were applied to each tree 
annually the above figures show the number of pounds of potash 
per tree in each application. The trees are thirty feet apart each 
way making forty-eight trees per acre. The amount of actual 
potash which has been applied to the treated sections during the 
five years is 20.82 pounds per tree or 999.36 pounds per acre, an 
average of 200 pounds per acre annually. The amount of iK)tash 
commonly recommended for apple orchards varies from 50 to 100 
pounds per acre annually. The amount of potash which was 
applied in this experiment is exceedingly liberal, being twice as 
great as the highest amount commonly recommended for apple 
orchards. 

The amount of phosphoric acid in the ashes which were used 
in this experiment was not determined. Dr. Van Slyke* states 
that the amount of phosphoric acid in wood ashes varies from 

•N. T. Agl. Exp. Sta. Bull. 94, p. 828. 

21 
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1 to 2 per cent. At the lower estimate one pound of phoephoric 
acid 'pev tree was applied each year in this experiment, or 48 
pounds per a<jre. The application of from 30 to 60 <pounds of 
available phosphoric acid per acre is commonly recommended for 
apple orchards. The phosphoric acid in the ashes is mostly 
insoluble and becomes available slowly. It may possibly beoome 
available as readily as the phosphoric acid of coarsely powdered 
bone. 

Explanation of Diagram. 

Baldwin, treated, Nos. 10, 101, 102, 108, 109, 125, 126, 127, 128. 

Baldwin, untreated, Kos. 81, 111, 133, 136, 137, 207. 

Fall Pippin, treated, Nos. 31, 33, 34, 35, 37, 38, 39. 

Fall Pippin, untreated, Nos. 1, 4, 5, 6, 8, 9. . 

R. I. Greening, treated, Nos. 50, 51, 52, 54, 55, 56, 58, 70, 105, 
107, 129, 146. 

R. I. Greening, untreated, Nos. 24, 25, 26, 27, 28, 29, 42, 43, 46,48, 
62, 69, 82, 83, 162, 165, 184, 185. 

Roxbujpy Russet, treated, Nos. 143, 145, 147, 149. . 

Roxbury Russet, untreated, Nos. 150, 153, 161, 175. 

Northern Spy, treated, Nos. 74, 75, 76, 77, 202, 205, 210, 212, 
213, 215, 221, 223, 224, 225, 245. 

Northern Spy, untreated, Nos. 116, 206, 208, 227, 228, 229, 230, 
233, 234, 249, 250, 251, 253. 

The shaded portions indicate sections which were treated with 
ashes. 

The old trees are indicated by the circles. 

The Varieties. 

The orchard was divided into eight sections as already de- 
scribed. For convenience these are numbered consecutively from 
1 to 8. Sections 2, 4, 6 and 8 received annual applications of 
ashes while the others received none. The accomi)anying plan 
gives the relative positions of the sections and the varieties of 
trees included in them. The following list shows the number 
of treated and untreated trees of each variety which were of 
bearing age. ' 
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This list includes 153 bearing trees. Without the young Bald- 
wins there are 124 mature trees in full bearing. Several yarie- 
ties aire not well enough represented in both classes to permit 
them to be used in comparing treated and untreated sections. 
Excluding these there still remain forty-seven treated and forty- 
seven untreated trees, mature and in full bearing, whose records 
for the five years may be used for determining the results of 
the experiment. These belong to the following varieties: Bald- 
win, Fall Pippin, Rhode Island Greening, Roxbury Russet and 
Northern Spy. 

RESULTS OF THE EXPERIMENT. 
-Records were kept of the September condition of the foliage 
in 1894-5-6-7 and of the condition June 23, 1894. A careful esti- 
mate of the condition of the foliage of each tree was made by 
two persons and the average of the two estimates was recorded. 
For obvious reasons it was impossible to examine carefully every 
leaf and note whether or not it was injured by the scab. There- 
fore the chief means of determining whether treating the soil 
with ashes had any influence on the prevalence of the scab was 
by careful examination of every fruit with reference to this point. 
During the first three years the fruit was classified with reference 
to the scab into four classes: (1) free; (2) slight and considerable, 
averaging about 20 per cent injury if 100 per cent represents a 
fruit rendered totally worthless by the scab; (3) bad, averaging 
about 55 per cent injury, and (4) unmarketable, averaging about 
85 per cent injury. In 1896 and 1897 the fruit was sorted into 
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the ordinary commercial grades of first, seconds and culls, but 
separate account was kept of those which were thrown out of 
the firsts on account of the scab injury and of those which were 
thrown out of the seconds for the same reason. These records^ 
concerning the foliage and fruit were kept for all trees in the 
orchard, but only the five varieties mentioned above are reported 
for the reasons already given. 

Observations were also made on the color, keeping qualities^ 
and yield of the fruit from treated and untreated sections, al- 
though these have no bearing on the subject under investigation. 

The Foliage. . . 

In estimating the condition of the foliage the complete loss of 
leaves was rated as 100 'per cent injury. No record of the con- 
dition of the foliage in 1893 was kept. In 1894 observations were 
made not only in September but also in June, following three 
weeks of rainy, dark weather, unfavorable to healthy growth of 
foliage and favorable to the spread of the scab. The average 
condition of the foliage in treated and untreated sections is shown 
in Table I. 

In 1896 the foliage on both treated and untreated trees was 
practically perfect, even Fall Pippin showing but a very slight 
injury. In 1894 and 1897 the treated Baldwin ranked slightly 
better than the untreated and the two classes graded about alike 
in 1895. In the treated sections Fall Pippin showed a gain every 
year. Rhode Island Greening showed a slight improvement each 
year, Roxbury Russet showed no improvement and Northern Spy 
ranked about the same in both classes, except that in 1894 the 
condition of the foliage in the untreated sections averaged some- 
what better than in the treated sections. The most marked im- 
provement in the treated sections appears when the June and 
September condition of the foliage in 1894 are compared. From 
May 16 to June 5, a period of twenty-one days, it rained every 
day. During this time there was less than the normal amount 
of sunshine and the temperature was lower than the average. 
The trees were sprayed with London purple, 1 pound to 180 gal- 
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Jons. The spray injured the foliage considerably, although lime 
was added to the mixture to prevent such injury. Under the 
existing conditions the foliage was unusually susceptible to in- 
jury from this cause. It was also very much injured by disease. 

Prom June to September, as shown by Table I, the treated 
Baldwin gained five points, the untreated lost two; the treated 
Fall Pippin gained twenty-six, the untreated but eighteen; the 
treated R. I. Greening gained eleven points, the untreated twelve; 
the treated Roxbury Russet lost one point, the untreated lost 
four; the treated Spy lost four i)oints, while the untreated lost 
nine points. Many of the injured leaves dropped in June and 
new ones replaced them to a considerable extent, so that in some 
instances the condition of the foliage in September was much 
better than it was on the same trees in June, and the sections 
which received the ashes showed a gain in every instance when 
compared with the untreated sections. 

Taking all years and all varieties into consideration, whenever 
there was any marked difference in the September condition of 
the foliage it was in favor of the sections which had received the 
ashes. Since the estimates include the loss or injury from all 
causes, including not only the effects of the scab but also of other 
diseases, insect depredation, etc., they do not necessarily show 
that the improvement in the foliage on treated sections was due 
to increased ability to resist the scab as a result of the use of 
ashes as a fertilizer. The most that can be said is that in many 
cases there was better foliage whei^e the ashes were used. 

The Fruit. 
It was very easy to identify the scab on the fruit. During the 
first three years of the experiment each fruit was graded accord- 
ing to the amount of scab, and a separate record was kept of 
the number of specimens in each grade for each tree. The first 
grade contained fruit absolutely free from the disease. If the 
-slightest speck of scab was discovered the fruit was put into the 
second grade. Fruit which had enough scab to affect its ordin- 
ary commercial grade was put into the third grade and the 
fourth grade contained all fruits which had enough scab to ren- 
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der them unmarketable. All these grades were made solely 
on the basis of the amount of scab and the size of the fruit waa 
not considered. Letting 20 per cent represent the average in- 
jury from scab in the second class, 55 x>er cent in the third class 
and 85 per cent in the fourth class, the percentage of injury which 
the scab caused to the entire yield of the tree may be computed, 
thus furnishing a statement by which different trees may be 
compared as to the amount of injury to the fruit by the scab. 

In 1896 and 1897, the fruit was sorted into the ordinary com- 
mercial grades of firsts, seconds and culls and the amount of 
fruit in each grade was recorded for each tree in pounds instead 
of recording the number of fruits in each grade. The firsts were 
required to be at least 2^ inches in diameter. An account was 
kept in each cases of the number of pounds of fruit which were 
thrown out of the first grade on account of the scab and of those 
which were thrown out of the second grade for the same cause. 
This method does not give as accurate a record of the amount 
of scab on the fruit as the method used in 18934-5, for if the 
fruit was too small to be marketable no account of the scab was 
kept, nor was any record made of those cases in which the injury 
from scab was not severe enough to affect the ordinary grading 
of the fruit. The method does, however, give important testi- 
mony on the practical question of the influence which the use of 
ashes as a fertilizer in the orchard may be expected to have on 
the relative amounts of firsts, seconds and culls so far as its 
effect on the scab is concerned. In order to find an expression 
for each tree for comparing the amount of scab on the different 
varieties in 1896 and 1897, the average injury to the fruit which 
was thrown out of the first grade on account of the scab is reck- 
oned at 40 per cent and of that which was thrown into the culls 
on account of the scab at 90 per cent 

The records which were obtained in the manner just described 
form a reliable account of the amount of scab on the fruit and a 
satisfactory basis for comparing the treated and untreated sec- 
tions. CJomputing the amount of scab in the way which has 
already been explained the averages are found which are shown 
in Table II. 
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This table shows a slightly greater injury in 1895 with the 
untreated Baldwins, a greater injury with untreated Pall Pip- 
pins in 1895, with untreated R. I. Greenings in 1893 and 1894 
and with Eoxbury Riussett in 1893 than with the treated trees of 
the same varieties. With these exceptions these varieties show 
on the average every year greater injury from scab where the 
ground was fertilized with ashes than on corresponding sections 
which received no ashes. 

In 1896 the season was unusually favorable to the development 
of perfect fruit, yet with every one of these varieties, the records 
show a greater average injury from scab on treated than on 
untreated sections. If apple trees ever needed to be fortified 
against conditions unfavorable to healthy growth it was in the 
■ early summer of 1894, yet in that year, with the exception of R, 
I. Greenings, every variety named in the table had a higher rate 
of injury where ashes were used than where they were not used. 

This orchard had been sprayed with London purple only, and 
even in sections treated with the ashes had in some cases lost 
over half of its foliage from an epidemic of fungous diseases and 
other injuries following the long period of dark, cool, wet 
weather. In marked contrast was an adjoining orchard that 
had been treated with Bordeaux mixture to prevent the scab 
and whose foliage had been kept in good condition by this means. 
In the orchard where the ashes were used much of the fruit 
dropped in June as a result of the loss of the foliage, while the 
trees which were sprayed with Bordeaux mixture held both the 
foliage and the fruit and matured a fairly good crop. The great 
superiority of the Bordeaux mixture for preventing the scab 
under most unfavorable conditions, as compared with fertilizing 
the soil with ashes for the same purpose, was thus clearly shown. 

CONCLUSIONS. 

The investigation has extended over a period of five years, it 
has included forty-seven trees in full bearing in the treated sec- 
tions, comparable with the same number of trees representing 
the same varieties in the untreated sections. The results show 
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that with the conditionB under which this investigation was 
made liberal applications of hard wood ashee to the soil do not 
increase the immunity of the apples from the scab. 

Whether the result would be the same on soil which is natur- 
ally very deficient in potash remains to be demonstrated. The 
soil in the orchard which was used for this investigation has a 
fair amount of potash and also of nitrogen and phosphoric acid 
as shown by the following analyses. 

At the close of the experiment samples of soil to a depth of 
nine inches were taken in each of the eight sections of the or- 
chard. A composite sample was made of the soils which had 
been treated with ashes and one of the untreated soils. The 
Chemist reports the following analyses of the air dried samples: 

TrMtedwitk 

atbM. UatrMted. 

P«r eent. P«r mdI 

Nitrogen 0.186 0.214 

Phosphoric acid 0.112 0.128 

Poitash 0.400 I 0.480 

This shows the percentage of potash which was soluble in 
hydrochloric acid and not the total percentage in the soil. There 
was 16.9 per cent of moisture in one case and 17.5 per cent in 
the other. As far bb these analyses go they indicate a fairly 
uniform condition of fertility in both treated and untreated sec- 
tions of the orchard. 

Some persons have expressed surprise that after the applica- 
tion of potash amounting to 1,000 pounds per acre in five years 
an analysis of the treated soil does not show a more marked in- 
crease in the percentage of potash. Assuming that the soil in 
this case contains 3,000,000 pounds per acre with 17 per cent of 
moisture, one analysis shows 9,960 pounds of potash per acre 
and the other analysis 11,950 pounds per acre in the first nine 
inches of the soil. An application of 1,000 pounds of potash per 
acre^ supposing that none of it has passed below a depth of nine 
inches, which is not probable, would not equal the difference 
which naturally exists in the amount of i>otash per acre in differ- 
ent parts of the orchard. Moreover, the errors of sampling and 
analysis might obscure the effect on the soil, of an application 
of 1,000 lbs. of potash per acre. 
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There is one difference which should be noticed when compar- 
ing the potash which is applied in the ashes with the x>otaBh 
already in the soil, and that is that the potash in the ashes is 
soluble in water, while that in the soil is largely insoluble in 
water and is but slowly available to the plant. 

SOME RESULTS FOLLOWING THE APPLICATION OF 
ASHES IN THE APPLE ORCHARD. 

Although the use of ashes as a fertilizer did not increase the 
immunity of the apples from the disease, it rfiowed results in some 
other ways which interest the orchardist. Observations were 
made on the color and keeping qualities of the fruit and the pro- 
ductiveness of the trees. The general tendency to more abun- 
dant and vigorous foliage on trees in the treated sections has 
already been noticed. 

Color op the Fruit. 

Where the soil was treated vdth ashes, the color of the fruit 
was much improved with some varieties in some seasons. In 
1893 the improvement in the color of the fruit oa treated sections 
was noticeable with all varieties which were represented in treated 
and untreated sections. The only exception was v/ith one crate of 
drops from an untreated section which were more highly colored, 
no doubt because the fruit had been lying on the ground; for it 
is well known that the color of apples may sometimes be increased 
by leaving them on the ground exposed to the light. Even the 
Roxbury and Grolden Russets were smoother and higher colored 
on treated than on untreated sections in 1893. 

In 1894 the results were not so uniform. On the treated sec- 
tions Fall Pippins were smoother and fairer than on the untreated 
sections. Tompkins Kings were more highly colored on the 
treated sections than on the one tree on untreated soil. Baldwins 
showed but little difference, except that in a few cases fruit from 
the untreated trees was more highly colored thao on correspond- 
ing treated trees. The reverse was true of the R. I. Greening, for 
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where any difference was noticeable the treated trees had higher 
colored fruit, with a riper appearance, more yellow color and a 
tinge of red. With these exceptions, but little difference could 
be seen in the treated and untreated sections in 1894 so far as^ 
color of fruit is concerned. 

In 1895 the results were no more uniform than in the previous 
year. Remembering that the even numbers represent treated sec- 
tions, the rank as to color is shown in the following lists where 
sections are arranged in order according to color of fruit, those 
having the highest colored fruit being ranked first: 

R. I. Greening — Sections 1, 5, 2, 3, 8. 

Baldwin— Sections 8, 1, 3, 4, 2, 7. 

Roxbury Russet — Sections 2, 3, 7. 

Northern Spy — Sections 3, 5, 6, 4, 7. 

The Tompkins King had much finer red color where the soiP 
was treated, and on treated soil Spitzenburgs were somewhat 
superior in color to the same variety on untreated soil. 

In 1896 and 1897 there was no noticeable difference in the color 
of fruit from treated and untreated sections. 

The results show that an abundant supply of readily available 
potash in the soil influences the brilliancy of the color in the 
fruit. On soil which is naturally v«^ll supplied with potash, as 
this is, and in seasons which are very favorable to the perfect 
development of foliage and fruit, as was the case in 1896, the 
colors may develop as perfectly without the application of potash 
to the soil as with it. In one portion of the original orchard, 
which has been in sod for years without the application of either 
stable manures or commercial fei'tilizers, Northern Spy fruit was- 
produced in 1896 which exceeded in brilliancy of color the North- 
em Spys which were grown in the cultivated sections where for 
four years wood ashes had been applied to the soil in liberal 
quantities. A careful study of the data which have been obtained 
during the course of this investigation, and which are mostly set 
forth on previous pages, leads to the conclusion that when the 
fruit is ready to be gathered the degree of color which it has at- 
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tained is the result of a comibination of various conditions in the 
•environment of the tree at different periods in the development of 
the fruit. The character and quantity of available plant food, the 
moisture, texture and mechanical conditions of the soil are some 
of these conditions. The amount of light and its intensity at dif- 
f«»ent periods in the season, the atmospheric temperature and 
humidity and the amount of sound foliage are others. Possibly 
the amount of reserve food material which was stored in the tis- 
sues during the previous season may also influence the final re- 
sult. This idea is suggested by the fact that the foliage during 
the summer and autumn of 1895 was unusually perfect and the 
trees were consequently able to store up an exceptionally abun- 
dant supply of reserve food material, as is shown by the very 
abundant crop of the following year. In the early summer of 
1896, shortly after the fruit was set, even before it had attained 
a diameter of an inch, the red color began to show on the red 
varieties and when mature the fruit was exceptionally well col- 
ored. 

KsBPiNG Qualities op the Fruit. i 

For the purpose of comparing the keeping qualities of fruit 
from treated sections with fruit of the same variety from un- 
treated sections, samples from different sections were put in the 
fruit house and records were kept of the length of time the fruit 
kept in good condition. The fruit was sorted over as often as was 
deemed necessary; those fruits which had begun to decay or had 
become withered and unfit for market were discarded and a record 
was kept of the number discarded at each date of sorting. Know- 
ing the date when the fruit was put into the fruit house, it was 
easy to determine the average length of time during which the 
apples kept in good condition. These records show that the char- 
acter of the season has conaiderable influence in determining the 
keeping qualities of the fruit. The following table gives the rec- 
ords for 1894, 1895 and 1896. The records for 1897 are not yet 
complete, while in 1893 the conditions for making comparisons on 
this point was not satisfactory. 
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Table III. — Keepiko Qualities of Frcit. 



1 


A VKBAOI NUMBBB OF DaT8 AWTMU OCTOBKB 29. DCBIHO WHICB 

Samplks or Feuit Kxpt nr Good Cohditioh. 


SAME. 


I8M-5. 


1693-4. 


1896-7. 




Treated. 


Untreated. 


TreatMl. 


Untreated. 


Treated. 


Untreated. 


Bftldwin 


172 

• 

68 

104 

86 

78 

124 

• 


144 

• 

107 
91 
85 
79 

90 

• 


173 

• 

70 
122 

86 
103 
112 
• 


154 

• 

106 
91 
92 
79 

90 

• 


203 
96 
172 
138 
126 
116 
163 
102 


20S 


Fall Pippin 


96 


Eoxbarj RosMt 

R. L OreeDinflT 


188 
166 


Northeni Sdt. .... •• ..•• 


125 


TompkiDf King 

Efopas Spi tzen DO rg 

RDinette Pippin 


153 
15a 
13^ 



•No T%oor<L 

The table shows that the effect of the nse of ashes on the keep- 
ing qualities of the fruit variee with different varieties. In each 
season the Boxbury Russet from untreated sections kept longer 
than those from the treated sections. Northern Spy showed but 
little difference in this respect, while Esopus Spitzenburg from 
treated sections kept better than from the untreated. 

No attempt was made to determine whether there are any dif- 
ferences in structure or composition of the fruit which kept well 
as compared with that which did not. When mature fruit keeps 
exceptionally well it may be said to have reached perfect develop- 
ment, whatever that may be. That the season of 1896 especially 
favored the perfect development of the fruit is shown by the fol- 
lowing statement of the average number of days after October 29, 
during which all varieties mentioned in the table, except Pall 
Pippin and Reinette Pippin, kept in good condition. 

1894.5. 1895-0. 189C7. 

Treated 105 111 158 

Untreated 99 102 164 

This also shows that the season of 1896 was exceptionally favor- 
able, while 1894 was not favorable to the perfect development of 
the fruit. It appears, therefore, that the keeping qualities of the 
fruit are modified by the character of the season. 

Table IV, which is derived from Table III, shows the differences 
in the number of days during which fruit from treated and un- 
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treated BectioDS kept in good oonditioiL When the difference is 
in favor of the treated sections the + mgn is used Imt when it is 
in favor of the untreated sections the — si^ is used. 

Tabus IV.— Difperbncb in Number op Days During Which Fruit Kept 

IN Good Condition. 



NAMB. 



BaldwiD 

Fall Pippin 

Boxbnry Russet. 
R. I. Greening.. 
Northern Spy. 



Tompkins King; 

Esopus Spitzenbnrg. 
Reinette Fippin 



18St-S. 


1895-6. 


+28 


+19 


• 


» 


-89 


—36 


+13 


+81 


+ 1 


— 6 


-1 


+24 


+34 


+22 


• 


• 



i8te-7. 



— 3 

— 
—16 
—28 

±3^ 
+10 
—30 



•No record. 

The fmit from treated sections generally kept better than that 
from untreated sections in 1894-6 and 1895-6, the Boxbnry Bas> 
set being a marked exception. In 1896-7 the fruit from the 
treated sections kept longer than in the two previous seasons, but 
it did not generally keep so long as did the corresponding fruit 
from untreated sections. These considerations lead to the opinion 
that the perfect development of the fruit was hastened by apply- 
ing the ashes to the soil In a season which, like 1896, favors the 
perfect development of the fruit, the ripening process may be 
carried too far where ashes are used, and consequently the fruit 
may not keep so well as it does where no ashes are used. In a 
season like 1894, unfavorable to the perfect development of the 
fruit, the use of ashes, on the contrary, may tend to bring a 
larger proportion of fruit to perfect maturity, or may tend to 
bring all the fruit more nearly to perfect maturity and thus im- 
prove its keeping qualities. 

AVBPAGB YlBLD PER TrBD. 

This exi)eriinent was not undertaken primarily as a fertilizer 
experiment and it cannot be claimed that its evidence is con- 
clusive as to the effect <m the yield of applying wood ashes to the 
soil in liberal quantities. It cannot be assumed that trees of the 
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(same variety, in the same orchard, have equal capabilities for 
producing fruit even when they are of the same age and have 
been propagated, planted and cultivated in the same way. With 
the data now available no rigid comparisons should be made of 
the treated and untreated sections for the purpose of drawing 
definite conclusions as to the influence of the treatment on the 
yield. It is hoped that the investigation may be continued so as 
to secure more evidence on this subject. 

Table V shows the average yield per tree for each variety from 
1893 to 1897, and the annual average per tree for the whole 
period. 
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The aimnal average shows an increased avera^ yield per tree 
with Pall Pippin, Roxbury Busset, B. I. Greening and Northern 
Spy, and a decrease in the case of the Baldwin. The trees are 
30 X 30 feet, making 48 to the acre. The average annnal increase 
per acre for the first four varieties named is shown below. The 
untreated Baldvnns averaged 13.44 bnshels more fruit per acre 
aniraally than did the ti^eated Baldwins. 

Table VI. — Increased Yield on Treated Sections. 



KAMB. 



Fall Pippin 

Roxbnry Basset 
K. I. Greening ,. 

Northern Spy 

Baldwin 



Ammal 

arerftg* IncroMe 

per tree. 



Bnshele. 
0.10 
2.90 
0.05 
3.40 

—0.28 



Bate 
per Aore. 



Biuhelt. 

4.8 

139.2 

2.4 

163.2 

—13.4 



An examination of Table V shorwB that the eectionB which 
received no aahes on the whole increased in yield from 18ft3 to 
1896, and in 1897, after the exceedingly heavy crop of the previous 
year, the yield exceeded that of either of the first two years the 
orchard wajs put under experiment. The sam of the average yields 
of the varieties named in that table are shown below. 

IMS. 



1S94. 


lt96. 


1896. 


ltV7 


23.80 


63.98 


015.77 


28.58 


16.28 


83.17 


102.42 


23.47 



Treated, bushels 10.21 

Untreated, bushels 5.37 

This shows an increase in the average yield even where ho 
asihes were used, which may be explained by the fact that prior 
to the spring of 1893 the orchard was in sod, but since that time 
it has been kept under cultivation. 

Scab Resistant Vabibtibs. 

The data which have been gathered during this experiment 
throw some liglit on the question of the variation of different 
varieties in their natural ability to resist the attacks of the scab 
fungus. Fall Pippin makes itself conspicuous each year by taking 
front rank among the varieties which are susceptible to this dis- 
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ease, while Maiden Blush, eyen in a most nnf avorable season, has 
comparatively little of the disease. In 1894, as shown in Table 
VII, the average injury by scab to the fmit of six PaJl Pippin 
trees was 68.2 per cent. An untreated Maiden Bhish averaged 
but 11.74 per cent. 

Mr. Paddock has recently examined for me a few varieties of 
apples to see whether or not there are any structural differences 
in the epMermis and cuticle of scaib resistant varieties like Ben 
Davis, Orimies Golden and Talman Sweet as compared with sus- 
ceptible varieties like Fameuse, Esopus Spitzenburg and Bbode 
Island Oreening. So far as he has made examination the resis- 
tant varieties have thicker cuticle and thicker walled epidermal 
cells. This, if it holds true generally, means that the power to 
resist attacks of the scab fungus is correlated with structural 
peculiarities and it is quite reasonable to suppose that these scab- 
resistant charaeteristi<3S may be intensified by breeding and se- 
lection. Work in this direction has already been undertaken 
with the orange by Mr. H. J. Webber of the Division of Vege- 
table Pathology, United States Department of Agriculture, in 
connection with his work for the Division in Florida. He writes 
under date of January 7, 1898: "In the case of the orange we 
have found very marked differences in the resistance of certain 
varieties to disease; for instance, foot rot, the most serious dis- 
ease with which orange growers have to contend, is controlled 
mainly by grafting or budding the varieties desired on sour or- 
ange stock, which is practically immune from the disease. Again, 
the sour and bitter-sweet oranges are practicaUy immune to 
blight, which is also one of the very serious diseases. 

" It is not alone fungous diseases, however, that may be treated 
in this way. The orange rust, which is caused by a surface-feed- 
ing Phytops, I feel confident oould also be controlled by breeding 
resistant sorts." 

This line of work which Mr. Webber has undertaken in Florida, 
namely, the breeding of varieties resistant to the attacks of cer- 
tain insects and diseases, if followed in connection with some of 
the cultivated fruits of this region might be productive of results 
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of great yalue to New York fruit-growers. With varieties of f rait 
like the apple, which require Beveral years after the seed is planted 
before coming into bearing, progress by systematic breeding in 
this direction must be quite slow. In the meantime there appears 
to be no way of protecting the orchards against the attacks of the 
apple scab fungus which is so certain to give satisfactory results 
as spraying thoroughly with the Bordeaux mixture. 
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REPORT OF THE MYCOLOGIST. 



F. C. STEWART. 



I. THE DOWNY MILDEW* OF THE CUCUMBEE; 
WHAT IT IS AND HOW TO PREVENT IT.f 

SUMMARY. 

The 1896 crap of late cucumbers in southeastern New York 
was unusually small — from 17 to 25 per cent of a full crop. The 
chief cause of the short crop was a disease which caused the 
leaves to turn yellow and die prematurely. This disease, which 
is known as downy mildew, was first observed in this country in 
1889, since which time it has been rapidly spreading and has 
became very destructive to cucumbers, muskmelons and water- 
melons. 

In an exi)eriment made at Woodbury, Long Island, the disease 
was successfully prevented by spraying once every ten days with 
Bordeaux mixture. Sprayed plants remained green and con- 
tinued to produce cucumbers for four weeks after unsprayed 
plants in the same field had lost their foliage and ceased to pro- 
duce fruit. The net profit from spraying on the experimental 
plat of one and three-fourths acres was more than one hundred 
and sixty dollars per acre. 

It is probable that the same treatment will protect musk- 
melons and watermelons against the disease. 

There is no good reason for believing that the disease will 
disappear; on the contrary, it is likely to became more wide- 
spread and more destructive. Therefore, it is earnestly recom- 
mended that farmers prepare to fight the disease as follows: 
Beginning when the plants are very small, spray thoroughly 
with Bordeaux mixture (l-to-8 formula) once every eight or ten 

•Platmopara culcmis (B. ft C.) Humph, 
t Reprint of Bulletin No. 119. 
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days until frost. The Bordeaux mixture can be satisfactorily 
applied with a knapsack sprayer, but it may, perhaps, be less ex- 
pensive to use a barrel spray-pump mounted on a one-horse cart 
which is hauled through the field along blank spaces felt for the 
purpose. • 

INTRODUCTION. 

In southeastern New York, particularly in Westchester county 
and on Long Island, the crop of late cucumbers in 1896 was 
unusually small. Farmers estimated that cucumbers grown for 
pickles produced only about one-fourth of a crop; and statistics 
furnished by the proprietors of various pickle factories on Long 
Island show that this estimate is very nearly correct. One firm 
of pickle manufacturers having six salting houses in different 
parts of Long Island, contracted with farmers to purchase the 
entire crop of cucumbers on 817 acres at a stipulated price per 
thousand. Prom these 817 acres the firm received 15,759,200 
cucumbers, which gives an average of 19,288 per acre. In West- 
chester county the yield was still smaller. A firm having four 
factories in that county rejKxrts that receipts would place the 
average yield per acre at 13,000. 

A fair average crop is considered to be 75,000 cucumbers per 
acre, and this is the number used by picklemen in computing the 
acreage capacity of their factories. Until within a few years 
125,000 per acre was not an unusual yield; but during the past 
five or six years the yield has decreased rapidly, reaching so low 
a point in 1895 and 1896 that the €rop ceased to be a profitable 
one. In spite of the poor crop of 1895, farmers continued to 
plant heavily in 1896, being loth to give up a crop so admirably 
adapted to their soil and climate. Moreover they believed that 
the season of 1895 waB exceptional, and that with the return of 
normal weather conditions the cucumber disease would disap- 
pear and the crop continue to be as profitable as it had been in 
the past. But when the disease reappeared in 1896, more viru- 
lent than ever, they became discouraged and many of them de- 
cided that they must quit growing cucumbers. Some of the 
picklemen, too, feared that they would be obliged to close their 
factories. 
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CAUSE OP THE FAILURE OF THE CUCUMBER CROP. 

It should be borne in mind that what is said under this head 
does not apply to cucumbers in general but only to late cucum- 
bers, which are grown chiefly for pickling. Such sucumbers are 
planted from about June 20 to July 4, and commence bearing 
about August 1. During the picking season all cucumbers more 
than about one and one-quarter inches long are gathered every 
other day so that none are allowed to become large and seedy. 
These cucumbers are universally called " pickles," the name 
cucumber being applied only to those which are allowed to be- 
come nearly or quite full-grown. The latter are sold in the city 
markets while " pickles," for the most part, are sold under con- 
tract to the local pickle factories. The contract binds the farmer 
to grow a definite number of acres of "pickles" and sell the entire 
product to the factory at a stipulated price. The customary 
price for 1896 was one dollar per thousand. Sometimes they are 
sold by weight. The pickle industry on Long Island is a large 
and important one. 

During the month of August, 1896, the writer visited a large 
number of cucumber fields in various parts of Long Island for 
the purpose of ascertaining the cause of the cucumber failure 
of which farmers were complaining. As there are several fungus 
and insect enemies of the cucumber, we expected to find that 
the trouble was not in all cases due to the same cause. It 
seemed likely that in different fields different causes would be 
found doing the work of deetruction. Such was, in fact, the 
case, but to a much smaller extent than might be expected. 

The striped cucumber-beetle* was found to be doing very little, 
if any, damage. This insect seldom does serious injury to late 
cucumbers. 

In a few fields the melon-lousef was present in destructive 
numbers. This is a small, greenish insect, which feeds on the 
leaves and roots of cucumbers, muskmelons, squashes and var- 
ious other wild and cultivated plants. Cucumber plants in- 

•DiahroHca f>ittata Fabr. 
iAphU ffO0«ypM QIOTer. 
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fested by it can be readily detected by the curling of the leaves. 
On the under surfaces of the curled leaves the insect may be 
found in immense numbers sucking the juice from the plant. It 
is to be observed that the melon-louse generally works from the 
edges of the field toward the center. The explanation is this: 
The insect feeds upon quite a variety of weeds, such as the 
dandelion, dock, shepherd's purse, plantain, etc., which are 
abundant along the margins of cultivated fields. When the 
cucumber plants appear the lice leave the weeds and go to feed 
upon the cucumber leaves which are more to their liking, and 
thus it is that they work from the edges of the fields to the 
center. ' 

In the vicinity of Huntington some damage was done by the 
boreal lady-bird beetle* which is a hard-shelled beetle, about 
three-eighths of an inch long and nearly as wide, and very con- 
vex. Its color is dirty yellow with black spots. Both the beetle 
and its larva feed upon the cucumber leaves — ^the beetle from the 
upper surface and the larva from the under surface. Their work 
is conspicuous and readily recognized as insect work. 

A disease which did more damage that all the above named 
insects is a mysterious wilt disease which is characterized as fol- 
lows: At almost any time after the plants have commenced to 
run they suddenly wilt without any apparent cause. In some 
cases the whole plant wilts; in others a portion of the plant or, 
perhaps, a single leaf, while the remainder remains healthy. 
Healthy plants and diseased plants may be frequently found in 
the same hill. A casual examination of plants recently wilted 
reveals nothing which could cause the death of the plant and so 
this disease is indeed a puzzle to the farmer. But in the later 
stages of the disease a rotten spot may generally be found at the 
base of a wilted leaf or somewhere on the main stem. Micro- 
scopic examination shows that in the neighborhood of the rotten 
spots the tissues are swarming with exceedingly minute germs 
called bacteria, and these are the cause of the trouble. Dr. 
Halsted, who has given considerable study to the wilt disease of 

*Epilachna lorealia Fabr. 
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cucnmbers, melons, etc., is of the opinion that the bacterium 
which causes this disease of cucurbitaceous plants is identical 
with the one which causes a wilt disease of potatoes and toma- 
toes, common in the Southern States and not infrequently found 
as far north as the latitude of New York Oity. But recent inveBti- 
gationB made by Dr. Erwin F. Smith* show that the wilt dis- 
ease of potatoes and tomato^ has no connection whatever with 
the cucumber wilt. He attempted to transmit the disease from 
the cucumber to the tomato and potato by artificial inoculation 
but failed in every case. Mo(reover^ he comes to the conclusionf 
that there are two distinct wilt diseases of the cucumber. Which 
one of these caused the wilting of Long Island cucumbers the 
past season we do not know. Along what is known as the Port 
Jefferson Branch of the Long Island Railroad the loss from the 
cucumber wilt was considerable, although not so great as the 
toss from downy mildew to be mentioned later. 

In the present state of our knowledge of the wilt disease no 
remedy for it can be recommended. Rotation of crops has been 
suggested as a remedy and probably it does tend to lessen the 
virulence of the disease, but it cannot be relied upon. The past 
season we found a bad case of cucumber wilt in a field that had 
been in grass for twelve years. It seems probable that the dis- 
ease can be communicated by means of cucumber seed. 

It is well known that the white grubs (larvae) of the striped 
cucumber-beetle feed upon the roots of cucumber plants, and 
when present in large numbers. they may cause the plants to wilt. 
When present they are readily detected. It is safe to say that 
almost none of the wilt of late cucumbers on Long Island in 1896 
was due to this cause. 

We now come to the consideration of the chief cause of the 
"poor pickle crop" of 1896; namely, the downy mildew. The 
symptoms of this disease are as follows: The leaves show yellow 
spots which have no definite outline. If the weather is warm 
and favorable for the disease these spots enlarge rapidly and run 

* Smith, Erwin F.— A Bacterial Disease of the Tomato* Eggplant and Irish Potato. 
Bull. No. 12 U. S. Dept. of Agriculture, Diylslon of Vegetable Physiology and Pathol- 
ogy. Issued Dec. 19, 1896. 

t Loc cit. p. 6. 
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together so that the whole leaf becomes yellow and soon dies 
and shrivels like a leaf killed by frost. If the weather is cool 
the yellow spots spread less rapidly. In the latter case the 
central portion of the yellow spots becomes dead and brittle and 
of a light-brown color. For an illustration of this see Plate X. 
The disease invariably begins with the oldest leaves and pro- 
ceeds toward the tips of the vines. Hence the disease appears 
to proceed from the center of a hill outward. In a field recently 
attacked, the center of every hill will be clearly marked by a 
cluster of yellow leaves, so that the rows may be plainly seen 
clear across the field, even though the plants are large and cover 
the ground. Affected plants continue to grow at the tips and 
put out new leaves, and it is interesting to note how the disease 
follows at a distance of about four or five leaves behind the grow- 
ing tip. After the disease is once thoroughly established, very 
few cucumbers are produced although the plants may continue 
to flower profusely. The few cucumbers which are formed grow 
slowly and become misshapen so that they are unsalable. 

Besides the downy mildew there are several other fungous 
diseases which sometimes do damage to cucumbers, but the 
downy mildew was the only one which did swious harm to late 
cucumbers on Long Island in 1896. The anthracnose, CoUeto- 
trichum lagenarium (Pass.) Hals., has recently done much damage 
to cucumbers in New Jersey, but it has not been destructive on 
Long Island during the past season. Of the total shortage of 
75 per cent in the Long Island cucumber crop of 1896 it is safe 
to say that 55 per cent was due to the downy mildew, while the 
remaining 20 per cent was due to all other diseases and insects. 
In the vicinity of Hicksville and Central Park practically all of 
the damage was done by the downy mildew. ] 

STRUCTURE OF THE CUCUMBER LEAP. 

In order that the nature of the downy mildew and its method 
of killing the leaves may be better understood, it is x>erhaps best 
1o first describe the structure of the cucumber leaf. 
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To the naked eye a piece of cucumber leaf is structureleBs; 
but if a very thin cross-section is cut and placed under a com- 
pound miicroecope which magnifies about 390 diameters, it is 
found to be made uip of numerous compartments or cells, some 
of which contain many green bodies, the chlorophyll grains. Fig. 
1, Plate XI, is a drawing of a small portion of such a cross- 
section. Above and below there is a layer of colorless cells {a, d) 
called the epidermis (a is on the upper face of the leaf, d on the 
lower). The epidermis is an impervious protective covering for 
the leaf. Between a and« we find cells of various shapes. Near 
the upper surface of the leaf they are much elongated and are 
called palisade cells (6, 6). Toward the lower surface they are 
more nearly spherical. In each of these cells there are several 
small green bodies (c) the chlorophyll grains which give the green 
color to the leaves. Pig. 2 of the same plate is a drawing of a 
portion of the epidermis or skin, peeled from the lower surface 
of the leaf. The elliptical Objects (8), are stomata (sing, stoma). 
Between the two cells composing a stoma there is a narrow slit 
(r) which opens into an intercellular passage on the interior of 
the leaf. At m in Mg. 1, there is shown a cross-section of the 
two cells of a stoma, just beneath the intercellular passage (i). 
On the under surface of the leaf the number of stomata to the 
square inch is more than 400,000, while on the upper surface 
there are about 165,000 per square inch. The epidermis of the 
upper surface of the leaf resembles closely that of the lower sur- 
face, except that there are fewer stomata. On both surfaces of 
the leaf there are hairs which can be seen with the naked eye. 
These hairs are of two kinds: (1) long, tapering hairs like the 
one shown in Fig. 2, and (2) short hairs with large, swollen 
tips, called glandular hairs. 

NATURE OF THE DOWNY MILDEW. 

The symptoms of this disease have been given on a previous 
page. The naked eye can detect nothing about the diseased 
leaves which could cause the yellow spots and consequently they 
are a puzzle to farmers. As in the case of many other plant 
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diseases, the cause, of which is not knoTvn, the blame had been 
laid upon the weather. Fortunately the compound microscope 
comes to our aid here and makes the whole matter perfectly plain. 
If a fragment of leaf taken from one of the yellow spots is mag- 
ni-fied about 390 diameters, there will be seen a large number 
of such things as are figured in Plate XII. These constitute the 
downy mildew fungus, Plasmopara cuhenaiSy which is the real 
cause of the yellow spots. It is not an insect. It is a vegetable 
growth and is just as truly a plant as is the cucumber plant itself. 
At Fig. 1 there is shown a branched sporophore («) bearing sev- 
eral young spores («p). The sporophores are nearly colorless and 
come out through the stomata on the under surface of the leaf, the 
branched tops hanging downward. Fig. 3 sflbows one young and 
one mature sporophore* coming through a stoma (at). When the 
spores are mature they are violet colored and usually have the 
form shown in Figs. 2, 2' and 2''. These spores are readily carried 
by the wind for a long distance. Should one chance to fall upon 
a cucumiber leaf and find there a drop of dew or other moisture, 
it will germinate in a few hours by discharging several small 
protoplasmic bodies called zo5spores. Each of the zoospores may 
put out a germ-tube which finds it way through a stoma to the 
interior of the leaf, where it forms a net-work of colorless fungus 
threads (hyphae) whi<rh run here and there among the cells. At 
frequent intervals the hypae put out knob-like outgrowths which 
penetrate into the cells and feed upon the cell contents. See Fig. 
7, Plate XII. The fungus is, therefore, a parasite, appropriating 
to its own use the nourishment which the cucumber plant has 
prepared. Besides abstracting nourishment, the fungus probably 
does further injury by poisoning the cells and causing them 
to die quickly. After the fungus has vegetated within the leaf 
for a while it forms sporophores which push out through the 
stomata and produce another crop of spores. The length of time 
i?equired for the completion of this life cycle is not known, but it 
is certainly short, probably less than twenty-four hours. Thus 

*The number of iporopbores which proceed from a single stoma Is small, usually 
one or two; but It is not uncommon to find as many as flTe, and eyen larger number* 
are occasionally seen. 
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the disease spreads from plant to plant with great rapidity. In 
what form the fungus passes the winter is not known. The ordi- 
nary conidal spoires, described above, retain their germinating 
capacity for a short time only. Some species of closely related 
fungi produce, in addition to these ordinary spores, thick-walled 
resting spores, which retain their power of germination for a long 
time and serve to carry the fungus over the winter or other un- 
favorable period. No such spores have been found in connection 
with Plasmopara cuhensis. 

The large, short-stalked spores*' shown in Figures 4, 5 and 6 
are a modified form of the ordinary conidia. Spores of this 
character are known to occur occasionally in a few other species 
of Peronosporae, the family to which Plasmopara cuhensis be- 
longs; but it is unusual for them to occur in such large numbers 
as we have found them in this species. 

The downy mildew fungus likes hot weather and a moderate 
rainfall. The time of worst attack is generally in August. Dur- 
ing the first half of last August there was a period of ten days of 
excessively hot weather. The disease spi'ead with such alanning 
rapidity that by August 20 the majority of cucumber fields were 
ruined. The influence of moisture is seen when diseased cucum- 
ber leaves are placed for about twenty -four hours in a tight tin 
box containing blotting paper saturated with water. In this 
moist atmosphere the sporophores attain a greater length and 
produce myriads of spores which give to the diseased' spots a 
decided violet tinge. The spores are so numerous that when a 
leaf is suddenly jarred they fall like a cloud of violet-colored dust. 
Under the microscope the fungus is seen to be in a state of active 

•Those peculiar spores do not seem to have been previously observed as they are not 
mentioned In the literature of this species. The writer found them in abundance dur- 
ing August on field-grown cucumbers and muskmelons. On both of these plants one 
or more such spores might be found on nearly every surface section taken from the 
under surface of the leaves. They closely resemble the ordinary conidia except that 
they are considerably larger. The sessile form (Fig. 5) Is much more common than 
the stalked form (Pig. 4). On page 311 of the Botanical Gazette for 1883, Dr. Parlow 
mentions having seen similar spores In Peronospora < eranii, Pk. and Peronospora 
violae, DBy: and Dr. Max Comu hai^ described and figured such spores found In con- 
nection with Plasmopara viticola. See his arUcle. Le Peronospora dca Vignea. 

In the opinion of the writer theee spores should be considered abnormal and due to 
some unfavorable condlUon, probably insufficient moisture. As previously stated, they 
were found in abundance on leaves collected in dry weather; but they were rarely 
found on leaves collected on damp days or on leaves kept in a moist chamber. 

23 
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growth — spores may be found attached to the sporophores and in 
all stages of growth; and the bases of the sporophores are sur- 
rounded by huge masses of protoplasm like the one shown at 
Fig. 1, Plate XII. Whereas, on leaves taken from the op<'n 
in dry weather, the fungus does not produce spores in such pro- 
fusion as to color the leaf si)ots; no masses of protoplasm are to 
be found at the bases of the sporophon^s; and it is rare that im- 
mature spores can be found attached to the branches of the 
sporophoires. 

BOTANICAL RELATIONSHIP OF THE DOWNY MILDEW 

FUNGUS. 

Botanists have grouped the higher plants into families and 
given these families Latin names. For example, we have the 
Gonrd Family or Cucurbitaceae, which contains the gourd, musk- 
melon, watermelon, cucumber, squash, pumpkin and other similar 
plants. The numerous species of fungi have been grouped into 
families in the same manner, and so we have the family of smuts 
or Ustilagineae, which contains all the species of smut fungi, 
such as corn smut, oat smut, onion smut, etc.; the family of 
Rusts or Uredineae, which contains the various si)ecies of rust 
fungi, and many other families. 

The cucumber downy mildew fungus has the Latin name, 
Plasmopara cubensis, and it belongs to the family of Downy Mil- 
dews or Peronosporeae. This is a family which contains many 
species of fungi injurious to cultivated plants. Some well known 
examples are: The dreaded potato-blight, Phytophthora infcstans, 
the downy mildew of the grape, Plasmopara viticola^ the spinach 
mildew, Peronospora effusa, and the onion mildew, Peronospora 
schleideni. But the downy mildews should not be confused with 
the powdery mildews, such as gooseberry- mildew and the com- 
mon roee mildew. These are quite different in structure and 
belong to the family Erysipheae. 

HOST PLANTS. 
The plant upon which a fungus lives is called its host plant. 
Plasmopara cuhensis has several ho«t plants, all of which belong 
to the Cucurbitaceae. It was originally discovered on a wild 
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plant in Cuba; and haa since been found on the cucumber 
(Gucumis aativiis), the muskmelon (Cucumis melo), the watermelon 
(Citrullus vulgaris), the squash {Cucurbita mawima), the pumpkin 
(Ciicurhita pepo) and the gherkin gourd {Cucumis anguria). It is 
likely that when the fungus becomes better known it will be 
found on still other cucurbitaceous plants. During an outbreak 
of the disease in New Jersey in 1891, Dr. Halsted* sought for it 
on the star cucumber (Sicyos angulatus) and the wild cucumber 
{Echinocystis lobata) but failed to find it. 

On both field-grown and hot-house cucumbers it is exceedingly 
destructive. The muskmelon, too, suffers severely from its at- 
tacks. Muskmelon plants attacked by the disease lose their, 
leaves in much the same manner as do cucumber plants, except 
that the yellow discoloration is less marked in the muskmelon 
and the dead spots are dark colored. The diseased plants may 
continue to produce melons but they are of a very inferior quality. 
The watermelon is affected in the same way. Dr. Halsted attrib- 
utesf the partial failure of the New Jersey watermelon crop in 
1891 to this fungus. On the squash and pumpkin the disease 
presents the same general appearance as on the cucumber, but as 
yet it has not done much harm to these plants. However, it 
seems to be on the increase and it is not improbable that in the 
near future Long Island squash growers will have to fight this 
disease or abandon the crop just as cucumber growers are doing 

now. 

HISTORY OF THE DISEASE. 

The disease with which we are dealing has a comparatively 
short history. It was originally discovered on a wild plant in 
Cuba and the fungus causing it was first describedt in 1869 by 
Berkeley and Curtis, who gave it the name Peronospora cuhensis. 
For the next twenty years nothing was heard of it and then in 
1889 it suddenly appeared in Japan and in New Jersey. The first 
announcement of its occurrence in this country is to be found on 
page 152 -of the Botanical Gazette for June, 1889. Dr. Halsted, 

* Halsted, B. D. Notes upon Peronosporcae for 1891. Ann. Rept New Jersey Agri- 
cultural Experiment Station for 1891, p. 248. 
tLoc. dt 
IJoumal Llnnaean Society. Botany, Vol. 10. p. 363. 



Digitized byCjiOOQlC 



356 Report op the Mycologist of the 

the author of that article, states that he found the fungus on 
cuoumber leaves glowing under glass at New Brunswick, N. J. 
Subsequently, he reported* that it had been found abundantly in 
various parts of New Jersey in 1889, not only on forced cucum- 
bers but also on squashes, pumpkins and field-gmwn cucumbers. 
In the Botanical Gazette for August, 1889, Dr. Farlow gave a de- 
tailed aceount of the fungus and stated that it had been found in 
Japan a few months before by Prof. Miyabe. In the same year, 
1889, Prof. Gallowayt reported having received specimens from 
Anona, Fla., and College Station, Texas, in both of which locali- 
ties it was abundant. 

In 1890 Dr. HumphreyJ studied the fungus ai the Massachu- 
setts Experiment Station. He made the first drawings of the 
spo(res§ and sporophores, and the hyphae penetrating the cells of 
the leaf; and because of the manner in which the spores ger- 
minate he changed the name to Plasmopara cuhensis. 

Following this, the fungus was reported from various parts of 
the country. It began to do serious injury to muskmelons and 
watermelons, and has now become so injurious to cucumbers and 
melons that it must be placed in the front rank of destructive 
fungous diseases. According to Ludwig|| it has not yet been 
found in Europe. 

It is a curious freak of nature that a fungus which had not 
been observed for twenty years should appear almost simulta- 
neously in two widely separated portions of the earth and so 
suddenly spring into prominence as a destructive disease. 

AN EXPERIMENT ON THE PREVENTION OF THE DIS 
EASE BY SPRAYING WITH BORDEAUX MIXTURE. 
In the season of 1896, the Station made arrangements with Mr. 

R. C. CJolyer, of Woodbury, N. Y., to make a spraying experiment 

• Halsted, B. D. Some Notes upon Economic Peronoaporeae for 1889 In New Jersey. 
Journal of Mycology, Vol. V., p. 201. 

t Galloway, B. T. New Localities for Peronotpora Oubensle, Journal of Mycology, Vol. 
V. p. a6. 

t Humphrey, J. E. Eighth Ann. Rept Mass. Agl. Exp. Sta., 1890, pp. 210-212. 

S He did not, however, illustrate the germination of the spores although he dlstlncUy 
states that the method of germination is by zoospores and because of this character 
places the fungus in the genus PUumopctra, Dr. Halsted, also, has observed that the 
germination is by means of soOspores, but no <me has ever figured them. 

H Ludwig, F. Lehrbuch der Niederen Kryptogamen, p. 160. 



Digitized byCjiOOQlC 



New York Agricultural Experiment Station. 357 

on one of his fields of late eueumbers. This field had an area of 
about one and three-fourths acres, and was planted about July 1, 
in forty-two rows, each containing one hundred and three hills, 
the rows being five feet apart and the hills four feet apart in the 
row. It was planned to spray a part of the field with Bordeaux 
mixture and leave another part unsprayed for comparison. Bor- 
deaux mixture was selected for use in the experiment because it 
is known to be a pi-eventive of the downy mildew of the grape, 
the late blight of potatoes and other diseases caused by fungi 
belonging to the family of downy mildews. The downy mildew 
of the grape is caused by the fungus Plasmopara viticola which 
is a near relative of the cucumber downy mildew fungus. Grape 
growers no longer fear this once troublesome disease because 
they know that Bordeaux mixture applied at the proper time 
will certainly prevent it. 

The writer, knowing the nature of the cueumber disease and 
the value of Bordeaux mixture for such diseases in general, was 
confident that the cueumber crop could be saved by spraying the 
plants with Bordeaux mixture before the disease made its ap- 
pearance. Acting upon this idea we prepared a brief newspaper 
article inwhieh the nature of the cucumber dise^ise was explained 
and an outline given of what seemed likely to be a successful 
method of treating it. This article was published in June in some 
of the local newspapers, viz., the Island^ published at Floral Park; 
the Enterprise^ published at East Norwich; and the Long Islander^ 
published at Huntington. It appears that no attention was paid 
to this article. Y\i' kuov, ui no instance in which any attempt 
has been made on Long Island to prevent the cucumber disease 
by the use of Bordeaux mixture, excepting, of course, our own 
experiment and the cases of three or four farmers who, having 
seen the results of this experiment, made an attempt to save their 
cucumbers after the disease had attacked them. The Bordeaux 
mixture has been used on Ix)ng Island very little for any pur- 
pose. The past season several farmers sprayed potatoes and a 
few have sprayed their orchards, but this excellent fungicide 
should be better known here. 



Digitized byCjiOOQlC 



358 Report op the Mycologist op the 

Humphrey,* Lodemant and some other writers have suggested 
spraying for cucumber downy mildew, but we believe that the 
only record experiment is one made by Halstedt who reports that 
cucumber plants sprayed with Bordeaux mixture held their 
leaves longer than unsprayed plants. The results of that exper- 
iment were somewhat complicated by the fact that the unsprayed 
plants suffered severely from attacks of anthracnose§ as well as 
downy mildew. Hence it seemed desirable to have more exper- 
imental evidence of the efficiency of Bordeaux mixture as a pre- 
ventive of cucumber downy mildew. 

I^et us now return to our own experiment: The forty-two rows 
of cucu ember plants were divided into five plats as shown in the 
accompanying diagram. 





Plan of Experimental 


Field. 






Plat L 


10 rows ; 


sprayed 7 limes. 








Plat II. 


6 rows ; 


not sprayed. 








Plat III. 10 rows ; sprayed 7 times. 








Plat IV 


6 rows ; 
four 


center 2 rows sprayed 
not sprayed. 


four times, 


the 


other 


Plat F. 


10 rows ; 


sprayed 7 limes. 









•Humphrey, J. B. Tenth Ann. Kept. Mass. Agr. Exp. Sta., 1892. p. 227. 
tLodoman, E. O. The Spraying of Plants, p. 315. 

JHaluted, B. D. Experiments with Cucumbers, Rept of the New Jersey Agricultural 
Colhgo Experiment Station for 1895, p. 303. 
IColUtotrichum lagenarium (Pass.) Hals. 
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eHRONOLOGIOAL RECORD OP THE FIELD. 

July 13. First Spraying, The plants were well up, the majority 
of them having two leaves besides the seed-leaves. Plats I, 
HI and V were sprayed with Bordeaux mixture (l-to-7 for- 
mula). Thirty-six gallons of Bordeaux mixture were used 
and the time eonsumM in making and applying it was about 
throe hours. IMats II and IV not sprayed. 

July 24. Second Spraying, The plants had been growing very 
rapidly and appeared to be in perfect health. Plats I, III 
and V sprayed again (l-to-7 formula). Bordeaux mixture 
used, 58 gallons. Time, 5 hours. Plats II and IV not 
sprayed. 

July 30. On the plants in Plats I, III and V many leaves were 
yellow around the margins, while the plants in Plats II and 
IV were in perfect health and showed none of the yellow 
leaves. Thus it appeared that the injury was due to the 
Bordeaux mixture applied on July 24. Two questions now 
arose, viz.: Had the Bordeaux mixture been improperly pre- 
pared? or, Had it been used in a too coneentrated form? 

August 3. Third Spraying. The plants on Plats I, HI and V still 
showed decided injury*. Plats II and IV were perfectly 
healthy. Plats I, III and V sprayed again. Fearing that 
the Bordeaux mixture had been too strong in the first two 
sprayings, the 1-to-ll formula was used this time. Bor- 
deaux mixture used, 75 gallons. Time, 6 hours. In order 
to determine whether the injury from Bordeaux mixture in 
the second spraying was due to a too concentrated mixture, 
the center two rows in Plat IV (which up to this time had 
not b(»en sprayed at allj were treated as follow^s: One row 
was sprayed with carefully prepared Bordeaux mixture of 
the l-to-7 formula and the other row with Bordeaux mixture 
of the 1-to-ll formula. Hereafter, these two rows will be 
referred to as " test rows." 

August 7. The first appearance of the yellow spots of the downy 
mildew. 
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August 8. The first picking w^is done on this date. 

August 12 and 13. Fourth (Spraying. The third spraying did no 
injury to the plants. Neither had there been any injury to 
either of the two test rows in Plat IV. The unsprayed plants 
in Plats II and IV were now severely attaclud by the downy 
mildew — every hill showed the characteristic yellow sjwts. 
While on Plats I, III and V only an occasional yellow spot 
could be found. The test rows in Plat IV showed more 
disease than Plats I, III and V but considerably less than 
the unsprayed plants in Plats II and IV. The test rows were 
again sprayed as on August 3. Plats I, III and V sprayed 
again (1-to-ll fomiuhi). Bordeaux mixture used, 105 gal- 
lons. Time, 9 hours. 

August 21. Fifth spraying begun. On this date the contrast be- 
tween the sprayed and the unsprayed plats was very strik- 
ing. Plats I, III and V were perfectly green, in excellent 
health and producing an abundance of cucumbers; while 
Plat II and the unsprayed rows on Plat IV were yellow 
throughout, many leaves were completely dead and picking 
was practically finished. The test rows in Plat IV showed 
no injury from spraying, and they were not nearly so badly 
diseased as the unsprayed rows beside them. Plat V and 
two rows of Plat III were again sprayed. This time it was 
thought best to use the l-to-8 formula. A close examination 
of the sprayed plants showcMi that the disease was getting 
started among them iiud it was feared that the Bordeaux 
mixture used in the last two sprayings might not have been- 
strong enough to check the disease. The experiment on the 
test rows in Plat IV showed that the stronger mixture could 
be safely used if it werc^ properly prepan^. The quantity of 
Bordeaux mixture used this time was 50 gallons and the 
time rcHiuired to apply it, 4 hours. On the night of August 
21st, there was a heavy rain and on the 22d and 23d drizzling 
rains M\ so that no more spraying was done until the 24th. 

August 24 and 25. Fifth spraying finished. The heavy rains had 
w^ashed otf so much of the Bordeaux mixture that it was 
deenuHl advisable to re-spray the plants sprayed on August 
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21. Plats I, III and V were, therefore, given a thorough 
spraying o© August 24 and 25. Quantity of Bordeaux mix- 
ture used, 150 gallons. Time, 10 hours. The test rows were 
again sprayed. 

September 2 and 3. Sixth spmfmg. At this time the unsprayed 
plants had no green leaves except a few at the ends of the 
vines. The sprayed plants, on Plats I, III and V were 
considerably diseased but continued to yield about 30 
baskets of cucumbers every other day. They were again 
sprayed with the l-to-8 formula. Bordeaux mixture used, 
100 gallons. Time, 6 hours. T^ss Bordeaux was required 
this time because there had been very little rain since the 
last spraying. Time was saved by using two nozzles, in- 
stead of one, as in all previous sprayings. The test rows 
were again sprayed. 

September 8 and 9. Seventh spraying. Among the sprayed plants 
the disease was slightly worse than on September 2; but, 
in spite of this, two pickings had been made during the week, 
the one made September 7 yielding 40 baskets of cucumbers. 
The test rows on Plat IV, wei'e now little better than the 
unsprayed rows. Plats I, III and V, sprayed again (l-to-8 
formula). Bordeaux mixture used, 100 gallons. Time, 6 
hours. Two nozzles were used as in the sixth spraying. 

September 21. The vines were badly diseased but still retained 
considerable of their foliage. As late as September 19, 
eleven baskets of cucumbers were taken at one picking. 

September 23. Five baskets of cucumbers were picked on this 
date. The vines were killed by frost during the night of 
September 23-24. 

HOW THE SPRAYING WAS DONE. 

Thirty rows were sprayed seven times and two rows four times 
with Bordeaux mixture made by the potassium ferro cyanide test 
and applied with an Eclipse knapsack sprayer. Spraying was 
begun July 13, when the plants had but two leaves, and con- 
tinued, at intervals of from six to eleven days, until September 
9. The remaining ten rows were not sprayed at all. 
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THE EXTENT TO WHICH SPRAYING PREVENTED THE 

DISEASE. 

The- downy mildew first appeared on the unsprayed plants 
August 7, and by August 21 it had injured the foliage to such an 
extent that scarcely any cucumbers were produced after this 
date. The damage was done almost wholly by the downy mil- 
dew. The thirty-two rows of plants which had been sprayed 
were in perfect health and vigor on August 21, and after this 
date produced two hundred sixty dollars* worth of cucumhers which 
represents approximately the benefit resulting from spraying. 

This benefit would, without doubt, have been considerably 
larger if no unsprayed plants had been left. On the unsprayed 
plants in Plats II and IV, the fungus was allowed to grow un- 
checked and produce immense number of spores which the wind 
scattered broadcast over the sprayed plants. These spores could 
not attack the leaves from the upper side her^nnsp of the Bor- 
deaux mixture. Probably they dropped to the ground and were 
carried to the undersurfaces of the leaves by the spattering of 
rain drops. Here there was no Bordeaux mixture to hinder 
them and so they readily gained access to the tissues of the leaf. 
As a result, about August 21, the yellow disease-spots could be 
occasionally found on the leaves of sprayed plants and from this 
time on the disease gradually spread and shortened the crop con- 
siderably. Had all the plants in the field been sprayed, the dis- 
ease could not have obtained a start. The soil on which the 
plants grew could not have been originally infested by the fungus 
because no cucumbers had been grown on it for several years. 
Hence, the only source from which the plants could receive 
infection would be the spores coming from the neighboring fields, 
the nearest of which was one-fourth mile away. Under these 
conditions comparatively few spores would have fallen upon our 
experimental field and it is very probable that we could have 
kept the plants in perfect health until frost. 

•The actual amount was more than thio, but exactly how much we do not know, and 
desiring to be strictly within the limits of truth we will place it a litUe low and call 
it two hundred sixty dollars. It is to be regretted that an exact record of the yield on 
the difTerent p?»t<i was not kept. The cucumbers were sold in the Wallabout Market, 
Brooklyn, and because of the scarcity of cucumbers, they brought, on an average, 
nearly four times the price which picklemen were paying for ououmbera raised on 
coBtnet. 
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The experimental field, being near a public highway, attracted 
a great deal of attention. Som^ who knew nothing of its history, 
were much puzzled by its appearance and stopped to inquire why 
it was so " streaked." Such was the interest in it that farmers 
who had heard of the exi>eriment came from several miles around 
to see^ what had been accomplished by spraying. The contrast 
between the sprayed and unsprayed portions of the field was 
very striking. See Plate XIII. 

Expense op the Treatment. 
The items of expense are as follows: 

Seven hundred and six* gallons of Bordeaux mixture at 

an average cost of two-thirds of a cent per gallon f 4 71 

Forty-nine hours labor applying the Bordeaux mixture 

at 15 cents per hour 7 35 

Expense of carting 706 gallons of water, about 2 25 

Total f 14 31 



The thirty-two rows sprayed contained 3,296 hills and covered 
an area of a trifle more than one and one-half acres. The ex- 
pense per acre was, therefore, |9.50. Spraying increased the 
crop on this one and one-half acres by the amount of $260, which 
is at the rate of $173 per acre. Deducting from the latter 
amount the expense of spraying one acre, $9.50, we have left 
$163,50 net profit per acre. 

Strength and Quantity of Bordeaux Mixture Used in the 
\ Experiment. 

It will be observed that in the course of the experiment three 
different strengths of Bordeaux mixture were used. The experi- 
ment would have been more satisfactory if a single strength 
could have been used throughout the season. But the second 
spraying injured the plants and it was suspected that the Bord- 
eaux mixture used (l-to-7 formula) had been too strong. Ac- 
cordingly, the next two sprayings were made with weaker mix- 
ture (1-to-ll formula). At the time of the fifth spraying it was 

*This includes the 674 gallons used on Plats I, III and V, and 32 gallons used on the 
two test rows In Plat IV. 
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discovered that the disease was beginning to attack the sprayed 
plants and it was feared that the mixture used in the third and 
fourth sprayings had not been strong enough to prevent the 
germination of the fungus spores; and in the meantime it had 
been ascertained that the injury done by the second spraying 
was due to the Bordeaux mixture having been improperly pre- 
pared. So in the fifth, sixth and seventh sprayings we used 
Bordeaux mixture of the l-to-8 formula. 

Further experiments are necessary to determine what strength 
of Bordeaux mixture will be the most satisfactory. The weaker 
the mixture the less will be the expense of spraying, but, of 
course, it must be strong enough to kill the fungus spores. 
Judging from the behavior of the two test rows in Plat IV, one 
of which was sprayed with 1-to-ll Bordeaux and the other with 
l-to-7 Bordeaux, it seems probable that Bordeaux of the 1-to-ll 
formula will prevent the disease just as effectually as stronger 
mixtures. This opinion is strengthened by the fact that the 
grape downy mildew is readily controlled by 1-to-ll Bordeaux. 

The quantity of Bordeaux mixture which it is necessary to use 
at each application depends upon the size of the plants, the 
amount of rainfall and the frequency with which the plants are 
sprayed. The quantity required for the first spraying is small as 
compared with the quantity required when the plants are full 
grown. If the plants are sprayed once a week and there is little 
rain between the sprayings, the quantity required each time will 
not be nearly as great as when the plants are sprayed at longer 
intervals and heavy rains occur. 

In the experiment, the quantity of Bordeaux mixture used in 
the several sprayings was as follows: 

First spraying 25 gallons per acre. 

Second spraying 41 gallons per acre. 

Third spraying 53 gallons per acre. 

Fourth spraying 74 gallons per acre. 

Fifth spraying 141 gallons per acre. 

Sixth spraying 71 gallons per acre. 

?^venth spraying 71 gallons per acre. 

Total of seven sprayings 476 gallons per acre. 
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Time Required to Apply Bordeaux Mixture. 

Applying Bordeaux mixture with a knapsack sprayer is hard 
work; hence the amount of work done depends largely upon the 
strength of the laborer. Experience gained from this experi- 
ment and potato spraying experiments, shows that an active 
man of average strength can make and apply from 125 to 150 
gallons of Bordeaux mixture in a day of ten hours, using an 
Eclipse knapsack sprayer with a single Vermorel nozzle. This 
quantity can be increased to from 150 to 175 gallons per day by 
using two nozzles, but when two nozzles are used it is necessary 
to keep the pump handle working almost constantly, which 
makes the work harder. In spraying cucumbers two nozzles can 
be advantageously used in the later sprayings, provided the 
laborer is strong and willing to work. 

Mr. Colybr's Opinion op the Experiment. 

The following statement from Mr. R. C. Colyer, of Woodbury, 
L. I., N. Y., on whose premises the experiment was made, ex- 
plains itself. Mr. Colyer writes as follows: 

" The unsprayed vines were a failure — the blight affected them 
before they commenced to pick. The pickles grew crooked and 
pointed so that when they were counted about one-fourth of them 
had to be thrown out and the balance w( re unsatisfactory at the 
salting-house. The blight affected them so fatally that in about 
two weeks they ceased picking. The sprayed vines grew vigor- 
ously — ^the blight did not affect them apparently. The pickles 
grew perfect and all were salable. The spraying preserved the 
vines until they were killed by the frost, September 24th. The 
vines were yielding fairly well when the frost came. This exper- 
iment with Bordeaux mixture on the pickle vines was a success. 
The crop from the vines sprayed was very profitable to me. The 
blight was general last year, the main part of the crop being 
destroyed about the middle of August. Very few farmers were 
picking as late as September 1. The pickles that grew on these 
vines preserved by the application of the Bordeaux mixture, sold 
in Wallabout market, Brooklyn, at an average price of about 
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four dollars per thousand for the large ones and three dollars per 
thousand for the small ones, giving me more than J260 profit 
from the sprayed vines after the unsprayed vines were dead. 

" I have been growing pickles for the New York market and 
for salting-houses for the past sixteen years; for the first ten 
years the vines grew vigorously and yielded pickJes until the 
vines were killed by frost (usually the last of September in this 
section), yielding from 100,000 to 150,000 per acre, which made 
them a very profitable crop. During the laat six years the yield 
has been growing less, apparently from some disease unknown 
to us, the disease spreading and becoming more fatal every year. 
Last year, 1896, the crop did not pay for the cost of the fertilizer 
and cultivation. Many large growers have ceased to plant them 
and unless a remedy had been found the crop must soon have 
been abandoned here on Long Island. 

" Yours truly, * 

" R. C. OOLYER." 

SPRAYING MUSKMELONS AND WATERMELONS. 

Both muskmelons and watermelons suffer severely from the 
attacks of downy mildew. There is every reason to believe that 
Bordeaux mixture^ properly applied, will as effectually protect 
these plants as it does the cucumber. As in the case with the 
cucumber, the spraying should be commenced when the plants 
are small and continued at intervals of about ten days until 
frost. Some of the Bordeaux mixture will, of course, fall upon 
the melons and spot them, but this will do no harm since the 
spots can be readily removed, when it is time to market the 
melons, by rubbing them with a cloth moistened with vin^ar. 

In this connection it may be of interest to some to know how 
the unsightly Bordeaux stains can be removed from the hands. 
In making and applying Bordeaux mixture one can hardly escape 
staining the hands badly, especially if the potassium ferro- 
cyanide test is used in making the Bordeaux. By washing the 
hands in vinegar most of the stain can be removed. 
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ARE SPRAYED CUCUMBERS AND MELONS POISONOUS? 

The question has been asked, may not sprayed cucumbers be 
poisonous? They who ask this question reason, that, as the 
cucumber gets its nourishment from the vine which takes its 
food through the roots and leaves, if the leaves and the soil about 
the roots are coated with a poisonous substance the plants may 
absorb the poison and store it in the cucumber. This is an ob- 
jection which has often been raised against the spraying of plants, 
but it has been shown to be without foundation. It is true that 
plants may take up copper compounds from the soil, but not in 
sufficient quantity to make the fruit poisonous. Likewise, the 
leaves of land plants under certain conditions can absorb liquids, 
but only to a very limited extent. 

A greater source of danger lies in the Bordeaux mixture which 
falls on the fruit itself and is eaten with it. However, expert 
chemists who have made analyses of sprayed grapes and other 
fruits state that the amount of fruit which it would be necessary 
to eat in order to get a poisonous dose of Bordeaux mixture is so 
large that there is no danger. And since copper, the poisonous 
property of Bordeaux mixture, is not a cumulative poison there 
is no danger from small doses. 

But the most convincing proof that sprayed fruit is not poison- 
ous, is the fact that although the spraying of potatoes, grapes, 
apples, pears and other fruits is quite a general practice in some 
parts of our country, no cases of poisoning have resulted there- 
from. It will be remembered that when farmers first began to 
use Paris green for the Colorado potato-beetle there were many 
people who feared to eat the tubers of the treated plants. Now, 
Paris green is alfnost universally used on potatoes without evil 
consequences to consumers. 

Sprayed cucumbers and melons are certainly not poisonous. 

THE PREPARATION OF BORDEAUX MIXTURE. 

The ingredients used in the preparation of Bordeaux mixture 
are copper sulphate, fresh lime and water, which are combined in 
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different proportions for use on different plants. For spraying 
cucumbers and melons we recommend the use of a mixture con- 
taining one pound of copper sulphate, two-thirds of a pound of 
fresh lime and eight gallons of water. This formula is known as 
the " l-to-8 formula/' which means that each eight gallons of 
Bordeaux mixture contains one pound of copper sulphate. In a 
1-to-ll formula, one pound of copper sulphate is contained in 
eleven gallons of Bordeaux mixture, and so on. This simple 
method of designating the strength of Bordeaux mixture was 
devised by Beach.* 

Copper Sulphate. 

Blue vitriol and blue stone are other names for copper sulphate. 
It is put on the market in three forms: (1) in large crystals, (2) 
in granulated form, and (3) in powdered form. The granulated 
form is the most satisfactory because it is cheai)er than the pow- 
dered form and dissolves more readily than the large crystals. 

Copper sulphate, in quantities of from fifty to one hundred 
pounds ought not to cost more than five cents per pound. In 
barrel quantities it can be purchased in New York city for four 
and one-half cents per pound and perhaps less. Since it will 
keep indefinitely it is advisable to buy in large quantities in 
order to get wholesale rates. It is poisonous. 

Dissolving the Copper Sulphate. 

Select a wooden vessel (never use an iron vessel) and put into 
it a quantity of water eijual to about one-half the quantity of Bor- 
deaux mixture desired. A barrel having a capacity of about fifty 
gallons is excellent for the purpose and, in fact, this is the veseel 
most generally used. See that the inside of the barrel is free from 
sticks, dirt or anything else which might clog the nozzles of the 
spray-pump. Fill the barrel about one-half full of clean water. 
Weigh out the required amount of copper sulphate, six pounds 

• See New York Exp. SU. BulleUn No. 84. p. t. 
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for cacumberB^ put it into a loose bag (a fertilizer bag is good) 
and suspend it in the barrel in such a manner that the copper 
sulphate will be near the top of the water. If allowed to rest on 
the bottom of the barrel it will require longer to dissolve. 

Preparing the Limb. 

Take four pounds or more of the best unslaked lime obtain- 
able (air-slaked lime should not be used), put it into a sex^arate 
vessel and slake it as for whitewash. It is well to have this 
vessel of good size so that after the lime is slaked considerable 
water may be added to dilute and cool it. Formerly, the amount 
of lime required was determined by weighing, but we now have 
a chemical test called the potassium ferrocyanide test (to be 
described presently) which does away vrith the necessity of 
weighing the lime. 

Mixing the Copper Sulphate and Lime Water. 

When the copper sulphate is dissolved and the lime slaked, 
fasten a fertilizer bag or other coarse cloth over the top of the 
barrel for a strainer. Have at hand a small bottle containing a 
little potassium ferrocyanide (yellow prussiate of potash) dis- 
solved in water. Now, strain the lime water into the copper 
sulphate solution until a considerable quantity has been added. 
Next, remove the strainer and give the mixture in the barrel a 
thorough stirring; then add a drop of the potassium ferrocyanide 
solution. If enough lime has been added no change of color will 
take place when the drop of potassium ferrocyanide strikes the 
mixture, but if more lime is needed the drop will change to a 
reddish brown color. Continue to add lime until the mixture 
does not change color when tested, being careful to stir thor- 
oughly each time before testing; and after the test shows that 
there is enough lime add yet a little more lime in order to be sure 
that there is enough. If too little lime is used the plants will be 
injured in the manner described on page 359, but an excess of 
lime will do no harm. 
24 
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Potafisium ferrocjanide can be purchased at any drug store. 
The quantity needed for a season's spraying should cost but a 
few cents. It is a poison. 

Bordeaux mixtare must be freshly prepared each time it is 
needed for use. If allowed to stand longer than a few hours it 
begins to deteriorate in value. 

Preparing Stock Solutions of Copper Sulphate and Limb. 

Whei-e large quantities of Bordeaux mixture are required it 
will be found advantageous to prepare stock solutions of copx)er 
sulphate and lime. 

Dissolve one hundred pounds of copper sulphate in fifty gallons 
of water. Each gallon of the solution will contain two pounds 
of copper sulphate. When it is desired to prepare Bordeaux 
mixture, thix?e gallons 0(f this stock solution will be sufficient to 
make a barrel of the mixture. In this way the time consumed in 
weighing and dissolving the copper sulphate can be saved. The 
stock solution can be kejyt any length of time provided it is kept 
tightly covered to prevent evai>oration. 

A stock solution of lime can also be prepared. Lime can be 
slaked in quantity and kept in a concentrated form if care is 
taken to keep it covered with water so that it can not harden. 
When needed for use the i*equired quantity can be taken and 
diluted to the desired consistency. 

SPRAYING MACHINERY. 

In the spraying experiment reported in this bulletin the Bor- 
deaux mixture was applied with a knapsack sprayer like the one 
shown in Fig. 17. The following discussion of knapsack sprayers 
is copied from Bulletin No. 75 of this Station : 

" Knai>saek sprayers, as the name indicates, are machines de- 
signed to be carried on the back. These are manufactured by a 
number of firms; the later patterns differ from each other only 
in small, but occasionally very essential details. In general, 
knapsacks consist of a copper tank holding from three to five 
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gallons, being held in place on. the back by straps over the 
shoulders. They are furnished with force pumps that have a 
large air-chamber, making the discharge constant. In the lat(.T 
patterns the pump handle is so arranged that it can be made to 
work over either shoulder, so that the pumping may be done by 
either hand. 

" In purchasing a knapsack care should be taken to select one 
in which the discharge pipe enters the tank at the top. If it 
enters at the bottom it invariably becomes clogged in a short 
time where heavy mixtures are used, 80 that it is a constant 

source of annoyance When furnished 

with a Vermorel nozzle the knapsack is a very efficient sprayer. 
They can be obtained of most dealers in spraying apparatus at a 
price ranging from ten to fifteen dollars." 

Spraying with a knapsack isprayer is hard work and slow, but 
the knapsack can be used in a great many cases where it would 
be inconvenient and perhaps imi)ossible to use either a barrel 
spray-pump or a power sprayer. On account of the habit of 
growth of cucumbers and melons, a sprayer on wheels can not bo 
used for spraying these plants except, perhaps, in the manner to 
be described a little later; henee the knapsack sprayer, in spite of 
its tediousnese, is sure to find favor among those who grow cu- 
cumbers and other vines which require spraying. It is so useful 
for applying fungicides and insecticides to various field and 
garden plants that every farmer should have one even if he has 
also a barrel spray-pump. 

Some of the large growers insist, ho;«vever, that an easier and 
more rapid method should bt^ found. To such persons we make 
the following suggestions: 

Plant the cucumbers in strips of from six to nine rows each, 
leaving between the strips open spaces of from twelve to thirteen 
feet in width. In the center of each open space plant two rows 
of late cabbage, cauliflower, or some other low-growing plant. 
The following diagram shows the plan of a field planted in this 
manner: 
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Sev«u rows cucuiiibeis. .. < 



Two rows cabbages . 



Seven rows cucumbers- . 



Two rows cabbages . 



Seven rows cucumbers. . . 



Buy a good epraj-pump (there are several good ones which sell 
for about ten dollars), mount it in a fifty-gallon ban*el and place 
the barrel on some kind of a cart, which is to be hauled along the 
open spaces by one horse. The heavy, two-whwled, dump carts 
used by market gardeners will answer this purpose very well. 
The horse walks between the cabbage rows and the wheels which 
are about six feet apart, run between the cabbages and the out- 
side rows of cucumbers. From the spray-pump let a lead of hose 
several feet in length extend on either side. At the end of each 
lead of hose attach a piece of gas-pipe* about eight feet in length 
and carrying at its extremity two or more spraying nozzles. The 
two-diecharge and three-discharge Vermorel nozzlesf are as good 
as any. 

Three men will be required to operate the sprayer — one to drive 
and work the pump and one on either side to manage the nozzles. 
A fourth man and a team can, with advantage, be used to haul 
water and prepare the Bordeaux mixture. If the strips each con- 

*What Is known as the bamboo extension rod will serre the same purpose admirably. 
fFor sale by the Qould Manufaoturlns Co., 16 Murray St.» New York City. 
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Fia. 18.— Sprayer on Wheels. 
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tain seven rows (which number seems to us to be the most con- 
venient one, all things considered) five feet apart, it will be neces- 
sary for each of the men who carry the nozzles to spray three and 
one-half rows at each passage. With the aid of the eight feet of 
gas-pipe they should be able to spray all of the plants on the three 
and one-half rows without trampling the vines to any extent. 

A spraying outfit of this kind will cost from |17 to t20 in addi- 
tion to the cart. It can be used for spraying potatoes in the same 
manner as cucumbers. 

For the first two or three sprayings, when the plants are small, 
it is doubtful if this method will be more economical than spray- 
ing with a knapsack, but after the plants cover the ground it will 
probably be found very satisfactory. 

If it is desired to omit the cabbage rows and make the open 
spaces as narrow as possible, a cart of narrow tread will be 
needed. The Myers' spraying outfit, shown in Fig. 18, has the 
merit of being very compact. Its tread is but three feet and one- 
half inch and it can be hauled by one horse or pushed by hand. 
The capacity of the barrel is forty-five gallons. Price, |25. 
Manufactured by F. E. Myers & Bro., Ashland, Ohio. For sale 
by J. S. Woodhouse, 191 Water Street, New York City. We have 
not tested this sprayer in the field, but it has the appearance of 
being both durable and effective. 

It is not likely that a power sprayer can be used at all. 

BRIEF DIRECTIONS FOR SPRAYING CUCUMBERS AND 

MELONS. 

Beginning when the plants are very small, spray thoroughly 
with the Bordeaux mixture (l-to-8 foripula), once every eight or 
ten days until frost. When heavy rains occur it may be necessary 
to spray oftoner. The leaves should be kept constantly covered 
with the Bordeaux mixture. 

CONCLUSION. 

It is, indeed, very gratifying to us to be able to rei>ort that a 
remedy has been found for so destructive a disease as this downy 
mildew. There are few plants which give such bountiful returns 
for spraying as do cucumbers. It is to be hoped that farmers 
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will at once apply the remedy as recommended and thereby jnake 
cucumber growing as profitable as it was before the disease ap- 
peared; but, judging from the history of the treatment of plant 
diseases in this countr}^, it seems probable that it will be several 
years before the spraying of cucumbers will become anything 
like a general practice. In the meantime those who do spray 
will reap a harvest, for, in all probability, the disease will con- 
tinue to spread and become so destructive as to drive many 
growers out of the business, and thus keep up prices. While, in 
any given locality, the disease may fluctuate in virulence from 
year to year with the weather conditions, it is undoubtedly* in 
America to stay and may be expected to cause heavy losses in 
every year. 

EXPLANATION OF PLATE XL 

Fig. 1. Cross-section of a cucumber leaf, 
a. Epidermis of the upper surface, 
a.'. Epidermis of the under surface. 
6.6. Palisade cells, 
c. A chlorophyll grain, 
m. Gross-section of a stoma, 
i. Intercellular passage. 
Fig. 2. Surface section from the under surface* of a cucumber 
leaf. 

8. A stoma. 

r. The rift or opening between the two crescent-shaped 
guard-cells of the stoma. 
Fig. 3. A plant hair (trichome) from the under surface of a 
cucumber leaf. 

Note. — All the figures on this plate were drawn with the aid 
of an Abb^ camera lucida under a magnification of 700 diameters 
and afterwards reduced by the engraver to the present magnifi- 
cation, viz.: 465 diameters. 

EXPLANATION OF PLATE XII. 

The cucumber downy mildew (Plasmopara cuhensis). 
Fig. 1. A vigorous sporophore grown on a cucumber leaf which 
had been kept twenty-four hours in a moist chamber. (Original.) 
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Plath XI.— Thb STRucTxnia of a Cucttmbbr Leaf. 
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Plate XII.— Thb Downt Mildbw Funqus (PUumopara cubentis). 
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8. The sparophore proper. 
sp. Immature spore, 
p. Mass of protoplasm. 
Figs 2, 2' and 2'\ Mature spores of the ordinary normal form. 
(Original.) 

Fig. 3. Shows how the sporophores come out through the 
stomata. (Original.) 

8, Portion of a mature sporophore. 
y. A young sporophore. 
8t. The stoma. 

m. A fragment of the mycelium. 
Fig. 4. A cluster of sporophores taken in dry weather from a 
cucumber leaf grown out of doors. (Original.) 

8, 8\ «", «"'. Four stunted sporophores of the normal 

branched form, 
te. An abnormal unbranched sporophore bearing a mon- 
strous spore. 
ty V, f. Transition forms between 8 and u. 
Fig. 5. A cluster of very short-stalked spores from a cucumber 
leaf. (Original.) 

Fig. 6. A ghort-stalked spore from a muskmelon leaf. (Orig- 
inal.) 

Fig. 7. Four cells of a cucumber leaf with the mycelial threads 
of the fungus running between them and sending into thoni the 
haustoria [h, 7/, W^. (Copied after Humphrey in 8th Ann. R pt. 
Mass. Exp. Sta.) 

Fig. 8. A rare form of short-stalked spore from a cucumber 
leaf. (Original.) 

Fig. 9. A monstrous pear-shaped spore which was found at- 
tached to a well-developed sporophore after the manner of the 
(>i*dinary spores. Two other spores of this character have been 
(rbserved. (Original.) 

Note. — All figures on this plate are equally magnified, viz.: 
m;** diameters ;- and with the exception of Fig. 7 all were drawn 
with the aid of an Abb^ camera lucida in the same manner as the 
figures on Plate XL 
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11. SPRAYING POTATOES ON LONG ISLAND 

IN THE SEASON OF 1896 * 



F. O. STEWART. 



SUMMARY. 

(1) Potatoes on Long Island in 1896 were unusnally free from 
disease. In spite of this fact, spraying five times with Bordeaux 
mixture increased the yield on Victor Rose 4f bushels, on White 
Elephant 60^ bushels, on Green Mountain 62 bushels, on Defender 
16 bushels, and on Late Blush 28 bushels per acre. 

(2) The total expense of spraying 8.58 acres of potatoes five 
times, including all labor and cost of chemicals and an allowance 
for the wear of machinery, was $34.25, or f 4 per acre. 

(3) The expense of applying Paris green twice to 1.09 acres of 
potatoes, by means of the Leggett powder-gun, was |1.65, or |1.51 
per aere. 

(4) Comparing the value of the increase in yield due to spray- 
ing, with the outlay required to produce that increase, it was 
found that spraying had been profitable on all varieties except 
Victor Rose. On the variety Green Mountain there was a net 
profit of $13 per acre, allowing potatoes to be worth 25 cents per 
buBbel. Bpraying, being profitable in such a season aa 1896, must 
be profitable in almost any season on Long Island. 

(5) Fungiroid, applied dry, was found to be so much inferior to 
the wet Bordeaux mixture that its use as a substitute for Bor- 
deaux mixture is not to be recommended. 

(6) The " Lion Brand " Bordeaux mixture, likewise, proved to 
be of practically no value. 

(7) Bordeaux mixture (l-to-7 formula) used without any Paris 
green, gave considerable protection against insects but not enough 
to warrant the recommendation of its use. Paris green should 
always be added to the Bordeaux mixture whenever either flea- 
beetles or Colorado potato-beetles are numerous. 



•Reprint of Bulletin No. Itt. 
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(8) It appears that three applications of Bordeaux mixture are 
not suflScient for potatoes on Long Island. In the early part of 
the season it is necessary to fight flea-beetles and Colorado beetles, 
in midsummer the early blight must.be kept in check, and in the 
latter part of the season late blight and flea-beetles make their 
appearance. The plants need protection throughout the season. 

(9) One-to-eleven Bordeaux gave slightly better results than 
l-to-7 Bordeaux. As a repellent of insects the weak mixture 
seems to be fully as effective as the stronger mixture. Had 
blight been prevalent the results might have been different. The 
use of the weak mixture cannot be recommended without further 
trial. 

(10) Plants sprayed flve times with Bordeaux mixture at the 
rate of 100 gallons per acre, yielded in one case 15 bushels per 
acre and in another case 27 bushels per acre more than plants 
sprayed at the rate of 50 gallons per acre. 

(11) A trial of the Hudson Special Bordeaux Sprayer showed 

it to be an eflQcient sprayer for applying Bordeaux mixture to 

potatoes. 

INTRODUCTION. 

It is a well-known fact that the ravages of the late blight or 
rot blight (Phytophthora infestans) of the potato can be prevented 
by spraying the plants with Bordeaux mixture. Many carefully 
cojiducted experiments have been made, both in this country and 
in Europe, and in almost every one of these experiments the late 
blight and potato rot have been successfully controlled by spray- 
ing. The amount of evidence is so great that we are obliged to 
accept it as an established fact that late blight can be prevented 
by spraying. 

The disease makes its appearance in midsummer during warm, 
moist weather and rapidly destroys the plants, whole fields some- 
times being ruined in the space of three or four days. Ajt dig- 
ging time many of the tubers are found to be rotten. Spraying 
should be commenced before the disease makes it appearance 
and two or three applications made at intervals of about two 
weeks. In cases where the disease has been severe this treat- 
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ment has sometimes saved almost an entire crop at an expense of 
two or three dollars per acre, which shows that, at times, spray- 
ing is exceedingly profitable. It is quite generally conceded that 
it will pay to spray potatoes in those seasons in which late blight 
occurs. 

The late blight, however, does not occur every season. In 
some portions of the United States it never occurs. On Long 
Island it probably occurs destructively about one year in four, on 
the average. Now, spraying is preventive, not curative, and so 
must be commenced before it is known whether the disease will 
appear. Accordingly, farmers have come to look upon spraying 
as a form of insurance, and some have raised the question, " Can 
we not better afford to lose a crop occasionally than to bear the 
expense of spraying every season?" Those who ask this ques- 
tion assume that spraying is of no value except to prevent the 
late blight. But that is not true; spraying benefits the potato 
plant in other ways: 

(1) Spraying protects it against the attacks of early blight 
{Macrospof'ium solani), a disease which attacks the leaves, pro- 
ducing circular or elliptical, dead, brittle spots which are marked 
with dark colored rings arranged concentrically, like the rings on 
the ball of the thumb. This disease is not as conspicuous as the 
late blight but, on the whole, is perhaips fully as destructive since 
it is more widely distributed and occurs to some extent every 
season. 

(2) Spraying, if done thoroughly, will prevent the greater 
part of the damage done by flea-beetles (Crepidodcra [Epitrix] 
cucutneris). 

(3) The plants can be more completely protected against the 
attacks of Colorado potato-beetlee (Doryphora decemlineata), than 
is possible by any method in which Paris green is used alone. 

(4) The danger of injury to the foliage from Paris green 
poisoning is avoided. 

(5) Some of the best authorities on the spraying of plants hold 
that Bordeaux mixture has a beneficial influence on potato foli- 
age even when no insects or diseases are present. The nature of 
this influence has not yet been satisfactorily explained. 
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All of the above-mentioned advantages of spraying must be 
taken into consideration when discussing the question, Will it 
pay to spray every season? 

In most of the recorded exi)erinients on potato spraying, tlui 
late blight has been an impoi'tant factor, and hence these experi- 
ments do' not furnish a complete answer to the present question. 
It is necessary to know not only the benefit to Ix^ derived from 
spraying in seasons when late blight is prevalent, but also the 
benefit to be derived from spraying in seiisoiis wh(*n there is no 
late blight. Fortunately, the conditions htne been such that our 
experiments on Long Issland during the pai^t two seasons have 
thrown considerable light on this very point. 

SPRAYING EXPERIMENT AT FLORAL PARK. 

In 1895 we made a spraying exptHnnient* at Floral Park, Long 
Mand. A field of potatoes containing four and one-half acres 
was divided into three equal plats. One plat was sprayed five 
times with Bordeaux mixture, one plat was sprayed three times 
with Bordeaux mixture and the remaining plat was not sprayed. 
With the exception of spraying, the three plats were treated as 
nearly alike as was possible in every respect. The Colorado 
potato-beetles were kept under control by the use of Paris green. 
On the sprayed plats the Paris green was applied with the Bor- 
deaux mixture in the first two applications. On the unsprayed 
plat the same quantity of Paris green was used and was applied 
in water by means of the spraying machine at the same time the 
sprayed plats were treated the first two times. 

Throughout the entire season there was no trace of late blight, 
even on the unsprayed plat, and so it might be thought that our 
spraying had been unnecessary. But the early blight had been 
prevalent and there had also been some flea-beetles on the un- 
sprayed plat. Spraying with Bordeaux mixture had prevented 
these enemies from doing much damage to the sprayed plats and 
as a consequence these plats gave a considerably larger yield 
than the unsprayed plat. The plat sprayed three times yielded 
52 bushels of merchantable tubers per acre more than the un- 

♦For the details of this experiment see N. Y. Agrl. Exp. Sta. Bui. No. 101, pp. 73-76. 
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sprayed plat, and the plat which had been sprayed five times 
yielded 62 bushels per acre more than the unsprayed plat. No 
record was kept of the expense of the spraying but there was 
certainly considerable profit. 

FIRST SPRAYING EXPERIMENT AT EAST WILLISTON. 

There being a demand for some definite information as to the 
expense of spraying potatoes on Lrong Island, the Station, in 1896, 
undertook an experiment along this line. The season was re- 
markably favorable for the potato crop, as very little disease of 
any kind ajppeared. This fact made our results exceptionally 
valuable since they show what spraying will do for potato plants 
which are apxmrently healthy. 

From Mr. R. H. Robbins, we obtained the privilege of using 
for the experiment a potato field containing about nine and two- 
thirds acres on his farm near East Williston, Long Island. The 
field was in the form of a parallelogram, 48 rods long and about 
32 iH)ds wide, the rows running the short way. The soil was 
practically uniform and had been fertilized alike all over the 
field. In 1895 the entire field was planted to cabbage. In 1896 
four varieties of potatoes were planted — 64 rows of Victor Rose, 
93 rows of White Elephant, 53 rows of Green Mountain and 73 
rows of Defender. Care was taken that the field should receive 
the same cultivation throughout. 

Each variety was divided into two plats, one of which was 
sprayed with Bordeaux mixture five times according to the ap- 
proved method, and the other was not treated at all, except that 
Paris gi-een was applied twice with Leggett's powder-gun accord- 
ing to the common practice of Long Island farmers. At the close 
of the season the potatoes on these two plats were dug and 
weighed separately. 

The accompanying diagram sjiows the relative size and posi- 
tion of the sprayed and unsprayed portions of the field. 

How the spraying was done, — It being desired to ascertain the 
expense of spraying potatoes as it should be practiced by the 
average grower of late potatoes on Long Island, every part of the 
work was put upon a practical basis. All of the methods used 
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were such as we would recommend for actual farm practice. We 
sprayed five times* with Bordeaux mixture, l-to-8 formula, com- 
mencing wh<^n the plants were about six inches high and repeat- 
ing the treatment at intervals of about two weeks. Whenever 
Colorado polato-beetles or flea-beetles became numerous, t^aris 
green was added to the Bordeaux mixture at the rate of three- 
fourths of a pound of Paris green to 50 gallons of the Bordeaux 
mixture. The copper sulphate was purchased directly from the 
manufacturer in New York in quantity (450-pound-barrel), at 4^ 
cents per pound. The spraying outfit used is shown in Plate 
XIV. It consisted of an Eclipse No. 2 spray-pumpf mounted in 
a 70-gallon barrel which was put on a stout two-wheeled cartt 
having wheels five feet eight inches apart and hauled by one 
horse. By means of a rubber hose the spray-pump communicated 
with a three-fourths-inch iron pipe to which were attached eight 
Deming-Vermorel nozzles, arranged in such a manner that each of 

•The dates of spraying were June 4, June 19, July 2, July 17 and July 8L 

t Manufactured by Morrill & Morley, Benton Harbor, Mich. 

J The cart and barrel were obtained from a CaJlister Paris green sprinkler, manufac- 
tured and sold by Thomas Callister. Queens, N. Y. Many Long Island farmers are 
familiar with this sprinkler. An ordinary BO-gallon barrel will answer the purpose Just 
as well except that it will require filling oftener. Any stout two-wheeled cart having a 
tread of about six feet can be used. A two-wheeled dimip-cart will answer the purpose. 
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Victor Rose. — 56 rows; sprayed. 
l.t>382 acres. 



Victor Kose. — 8 rows; not sprayed, 0.2758 acres. 



Wliite Elephant. — 84 rows; sprayed. 
2.8817 acres. 



Wliite Klopliant. — I'ows; not sprayed. 0.3073 acres. 



(ireen Mountain. — 48 rows; sprayed. 
1.G318 acres. 



Green Mountain. — 5 rows; not sprayed. 0.1694 acres. 



Defender. — 63 rows; sprayiMi. 
2.1261 acies. 



Defeniler. — 10 rows; not sprayed. 0.3358 acres. 



Diagram of Experiment Field at East Williston, 
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four rows received 4;he spray from two nozzles. Thus, four rows 
were sprayed at each passage. One man (an ordinary farm 
laborer) worked the pump and did the driving. This same man 
prepared the Bordeaux mixture and did all work connected with 
the spraying. The water used in the Bordeaux mixture was 
obtained at a farm-house which was 40 rods from the nearest 
point of the field. Therefore, it was necessary to haul the water 
from 40 to 88 rods. The Bordeaux mixture was prepared at the 
farmhouse and taken to the field in the spray-barrel. 
Expense of the spraying. — The items of expense are as follows: 

240 pounds copper sulphate at 4^^ cents per pound f 10 80 

Freight on 240 pounds copper sulphate 25 

1 barrel unslaked lime 1 40 

Carting sulphate and lime from railroad station 50 

Potassium f errocyanide 10 

25 pounds Paris green at 20 ceut s per pound 5 00 

44 hours labor for man at 15 cents per hour 6 60 

44 hours labor for horse at 15 cents per hour 6 60 

Total $31 25 



This 131.25 covers all labor and cost of chemicals but does not 
include any allowance for the wear of machinery. The latter, 
however, is a part of the necessary expense of spraying and must 
be taken into consideration; but the amount can only be esti- 
mated. Considering that the first cost of the spraying outfit, 
exclusive of the cart, was less than ^25, and that it was in use 
only about one-tenth of the time it might have been used, it would 
seem that f3 is sufficient to allow for the wear of the machine. 
Three dollars added to |31.25 (cost of labor and chemicals) makes 
the total ewpense of spraying 8.58 acres, $34.25; or the total expense 
of spraying one acre five times, $4; or the total expense per acre for 
each spraying, 80 cents. 

Any farmer can spray potatoes as cheaply as this, provided he 
goes about it in the right way and is not obliged to haul water 
too far. The ease with which water can be obtained has an 
important bearing on the expense of spraying. Where water can 
be obtained easily and does not require hauling more than a few 
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rods, spraying can be done for less than f4 per acre. In our 
experiment the water was pumped by hand and hauled from 40 
to 88 rodS; which consumed considerable time. We have also 
placed the value of labor, for both man and horse, a trifle high. 
Thirty cents per hour or thrtn* dollars per day for a man and 
horse is more than they will cost the average farmer. 

The total quantity of Bordeaux mixture used in the experiment 
was 1,975 gallons, or 46 gallons per acre for each application. 
The quantity of Bordeaux mixture require depends largely upon 
the kind of nozzle used. The nozzle should throw a mist-like 
spray, the finer the better. Nozzles which throw a coarse spray 
waste the Bordeaux mixture. Deming-Vermorel nozzles were 
used in the experiment. 

Treatment of the unsprayed plats, — As previously stated, a few- 
rows of each variety were left unsprayed in order that the benefit 
from spraying might be definitely determined by comparing the 
yield of the sprayed plat with the yield of the unsprayed plat. 
These unsprayed plats were treated as the average farmer would 
treat his crop. 

On Long Island it has become very popular to combat the 
Colorado potato-beetles with Paris green applied dry by means 
of Leggett's powder-gun. The Paris green is diluted with a con- 
siderable quantity of flower or air-slaked lime, preferably the 
latter, since the lime prevents the Paris green from " burning " 
the foliage. So we planned to treat the unsprayed or check 
plats in this manner. 

The owner of the field was asked to notify us when he thought 
it was necessary to begin fighting the CJolorado potato-beetles. 
On June 26 he notified us that the potato beetles were beginning 
to do damage to the unsprayed plats and should be poisoned. 
The same day we applied Paris green with Leggett^s powder-gun 
under what we considered favorable circumstances. On the 1.09 
acres there were used 1.5 pounds of Paris green mixed with 13 
pounds of air-slaked lime. There was very little wind and the 
morning had been misty so that the foliage was wet. The Paris 
green and lime adhered well to the foliage and most of the 
beetles were killecL 
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On July 11 it was thought necessary to apply Paris green 
again. This time three pounds of Paris green were applied with 
lime in the same manner as before. The day, however, was not 
so suitable for the work. There was no wind but the foliage was 
dry. Most of the beetles were killed and they did not again be- 
come suflSoiently numerous to seem to require another treat- 
ment. 

The exi)ense of treating the 1.09 acres with Paris green was as 

follows: i . 

4% pounds Paris green at 20 cents per pound |0 90 

5 hours labor at 15 cents per hour 75 



Total ^1 tS6 

This makes the expense per acre |1.51, which is undoubtedly 
somewhat greater than it is in ordinary farm practice. The pow- 
der-gun was rusty and did not work well, which resulted in a loss 
of time and waste of Paris green. 

The results. — In the case of each of the four varieties the sprayed 
plat and the unsprayed plat were dug and weighed separately. 
The product of each plat was also divided into " merchantable 
tubers " and " culls," the latter class including not only the small 
tubers but also those which had been mutilated by the potato 
digger. The accompanying table presents the results in a con- 
densed form: 



Effect of Spraying with Bordeaux Mixture upon Yield of Potatoes. 



VARIETY AND TREATMENT. 



Victor Eose { SP^ytJ;^-":: 

whif Elephant j«p;«y«4;a: 

Green Mountain j^„™ye^y;a: 

i'''-^" l&S;d".::::: 

25~ 



YlBLD put ACRB. 



Merchant- 
able. 



Bu. Lbs. 
167 17 



162 
185 
124 
253 
191 
194 
178 



30 
21 
47 
38 
33 
29 
23 



Culls. 



Bu. Lbe. 
15 44 



9 
14 
11 
13 
11 
8 
5 



36 
49 
52 
21 
36 
47 



Total. 



Bu. Lbs. 



183 
172 
200 
136 
266 
203 
203 
184 



1 

6 
10 
39 
59 

9 
16 

2 



hi 



Bu. 
10 


Lbs. 
55 


Bu. 
4 


Lbs. 
47 


63 
63* 


31 
"'56 


60 
62* 


34 
"5 


19 


14 


16 


6 



pit 
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No trace of late blight appeared in any jyart of the field. 
There was some early blight on the uneprayed plats but not as 
much as usual. The average observer would have said that the 
plants on the unsprayed plats were free from disease throughout 
the season and that it would certainly have been a wase of labor 
to spray them. Flea-beetles and Colorado potato-beetles were 
abundant 

In spite of the fact that the plants appeared to be free from 
disease of all kinds, spraying increased the yield suiBciently to 
pay all of the expense of spraying and a fair profit besides. The 
fact must not be overlooked that had these potatoes not been 
sprayed, Paris green must have been applied to them with a 
powder-gun or in some other way to keep the Colorado potato- 
beetles in check. Practically speaking then, the exi)ense of 
spraying is not |4 per acre but |4 minus the expense of applying 
Paris green alone, which, in the exi)eriment, was {1.51. We 
admit that {1.51 is probably high but in the absence of more 
accurate information we are obliged to use this sum. The differ- 
ence between {4 and {1.51 is {2.49 which is the amount of extra 
expense per acre caused by spraying. 

By consulting the table it may be seen that spraying increased 
the yield of merchantable tubers per acre on the four varieties as 
follows: 

victor Rose, 4 bushels and 47 pounds; ndue at 25 cents per bushel. $1.19 
White Elephant, 60 bushels and 34 pounds; value at 25 cents per 

bushel 16 14 

Green Mountain, 62 bushels and 5 pounds; value at 25 cents per 

bushel 16 52 

Defender, 16 bushels and 6 pounds; value at 25 cents per bushel. . . 4 02 



Comparing the values in the last column with {2.49, the ex- 
pease of producing them, it is seen that: 

Sprayinir Victor Rose resulted in a loss of ^1 30 per acre. 

Spraying White Elephant resulted in a profit of 12 65 per acre. 

Spraying Green Mountain resulted In a profit of 1803 per acre. 

Spraying Defender resulted In a profit of 1 68 per acre. 
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Even if the comparison is made with |4, the total expense of 
spraying, there will still be a profit on all the varieties except 
Victor Rose— 12.81 loss on Victor Rose, |11.14 profit on White 
Elephant, |11.52 profit on Green Mountain and 2 cents profit on 
Defender. 

The results of this exi)eriment tend to show that it will pay to 
spray potatoes on Long Island every season; for if it has been 
profitable the past season it will be profitable any season. The 
season of 1896 was certainly an unusnally favorable one for 
potatoes on Long Island. It is rare that potato plants are m 
generally free from the various blights. 

THE REQUISITES OF A POTATO SPRAYING EXPERI- 
MENT. 

The spraying of potatoes has never been practiced to any great 
extent on Long Island. Last year several farmers tried it for 
the first time and on account of the lack of blight they failed to 
obtain the striking results which they had expected. They saw 
no marked contrast between their fields which had been sprayed 
and their neighbors' fields which had not been sprayed. In some 
cases the unsprayed fields made the better appearance. Some of 
the more careful ones took the precaution to leave an unsprayed 
strip through the center or along one side of the sprayed field in 
order to make the test a fair one. They who did this must have 
observed a difference between the sprayed and unsprayed plants, 
but probably considered the difference so slight as to be of no 
practical importance. Had they completed the experiment by 
carefully measuring the land and measuring the potatoes on the 
sprayed and unsprayed portions of the field they would, most 
likely, have been astonished. A difference of from 15 to 20 
bushels per acre can scarcely be detected while the crop is grow- 
ing or even after the tubers have been thrown out by the potato 
digger, and yet this quantity is ordinarily sufficient to pay the 
expense of spraying. 

To those persons who doubt that spraying pays, we suggest 
that they give it a fair test. A fair test requires that care be 
taken to avoid all unnecessary expense and that the sprayed and 
vnsprayed plants shall be under practically the same conditions. 
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They most be of tlie same yariety, planted at the same time, in 
the same manner, on the same kind of soil, treated with the same 
kind and quantity of fertilizer and given the same cnltiYation. 
The spraying must be properly done, the land accurately meas* 
ured and the crop weighed. Failure to comply with any one of 
these conditions makes the test an unfair one. 

THE PHILOSOPHY OF SPRAYING. 

It is believed that, in some unexplained way, the Bordeaux 
mixture has a direct beneficial influence on potato foliage, in 
addition to its value as a fungicide and repellent to insects. Its 
chief value, however, lies in the protection which it affords the 
leaves against the attacks of x>ara6itic fungi and insects. The 
leaves of the potato plant are very essential or^ns and it is of 
the greatest importance that they should be -peviect in order that 
they may do their work properly. The inorganic food substances 
which the plant absorbs from the soil through its roots are trans- 
ferred to the leaves and by them aasimilated, or in other words, 
transformed into starch and certain other organic substances 
which pass down the stem and are stored up in the tubers. The 
size and quality of the tubers are, therefore, directly dependent 
upon the activity of the leayes. If portions of the leaves are 
eaten away by insects or destroyed by disease their capacity for 
assimilation is lessened and the tubers are correspondingly 
smaller. 

The truth of this is recognized when there is great destruction 
of foliage such as is caused by a severe attack of late blight or 
by hordes of Colorado potato-beetles, but it seems certain that 
the amount of damage done by leaf-eating insects and parasitic 
fungi is greatly underestimated. This is proven by the results 
of the spraying experiment reported in the previous pages. In 
that case, spraying increased the yield on one variety by the 
amount of 62 bushels -per acre, chiefly by protecting the leaves in 
the following three ways: (1) from the apparently slight injury 
of the early blight fungus; (2) by affording partial protection 
from the injury caused by flea-beetles; and (3) by preventing the 
attacks of CJolorado potato-beetles more thoroughly than could 



Digitized byCjiOOQlC 



New York Agbioultubal Experiment Station. 389 

be done by means of Paris green applied with a powder-gun. Kb 
one of these three kinds of injury appeared great but the sum of 
the three was sufficient to make spraying very profitable. 

The fungi which cause the diseases early blight and late 
blight, propagate themeelivee by means of minute spores which 
may be carried from plant to plant by the wind. When one of 
these spores falJs upon a potato leaf and finds there a drop of 
dew or other moisture it germinates and grows into the leaf, 
producing a new disease-spot. If the leaf is covered with a thin 
coating of Bordeaux mixture the spore is unable to germinate 
and in this way spraying prevents fungous diseases. It is evident 
that any leaf which has none of the Bordeaux mixture will not 
be protected. 

Bordeaux mixture will not kill either flea-beetles or Colorado 
potato-beetles, but it is very distasteful to them. They will not 
feed upon leaves covered with Bordeaux mixture if they can 
avoid it; and when Paris green is added to the Bordeaux mix- 
ture we have the best known remedy for both these insects. The 
Bordeaux mixture, being very adhesive, holds the Paris green on 
the leaves through quite heavy rains which would wash off Paris 
green applied in any other way. For flea-beetles, Paris green 
ax>plied by the ordinary methods seems to be almiost without 
avail. It is a mistaken notion, however, that Paris green is not 
poisonous to flea-beetles. It certainly will kill them if they eat 
it, and it is probably that a goodly number of them are actually 
killed by the Paris green applied in the ordinary way for jKytato- 
beetles. B\»t flea-beetles are very cautious insects and shun the 
poison. If the Paris green is mixed with Bordeaux mixture and 
applied in the form of a fine spray, the poison will reach nearly 
every leaf and stick there for a long time, keeping the flea-beetles 
at bay. 

'From this discussion it will be seen that the degree of success 
attained in fighting flea-beetles by spraying depends upon the 
thoroughness with which the spraying is done. Leaves which 
are kept well covered with Bordeaux mixture and Paris green 
will suffer very little from flea-beetle attacks. Buch leaves will 
suffer slightly from attacks made on the undersides^ for flea- 
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beetles feed to some extent from the under sides of the leaves 
where it is difficult to reach them with Bordeaux mixture. But 
all leaves which do not receive the Bordeaux mixture will be 
attacked by flea-beetles and also by fungi. In spraying, then, 
care must be taken that each and every leaf receives a little of the 
Bordeaux mixture. With a knapsack sprayer this is easily 
accomplished. There is no danger of getting on too much — ^the 
more the better. Where the spraying is done with stationary 
nozzles it is more difficult to reach all of the leaves. Experience 
has shown that one nozzle per row (no matter of what kind the 
nozzle may be) is insufficient. Two good nozzles per row will 
cover the foliage fairly well. 

While it is impossible to state with accuracy what degree of 
protection against flea-beetles will be afforded by Bordeaux mix- 
ture and Paris green applied every two weeks by means of two 
stationary nozzles per row, observation leads us to estimate it at 
from 25 to 50 per cent ; that is, plants sprayed in this way would 
be injured by flea-beetles from one-half to three-fourths as much 
as plants not sprayed. In view of the results of the exi)eriment 
reported on page 397 of this Report, we are of the opinion that 
it will pay to use three nozzles per row in the last two sprayings. 

SECOND SPRAYING EXPERIMENT AT EAST WILLISTON. 

The following spraying experiment was made in the season of 
1896 on a farm managed by C. Burkard and located near East 
Williston, N. Y. 

Objects of the experiment — ^The experiment was designed to 
furnish information on several points of interest in regai*d to the 
spraying of potatoes. 

During the past two years the Station has received numerous 
inquiries concerning the value of the so-called dry Bordeaux mix- 
ture patented under the name " Fungiroid." This is manufac- 
tured and sold by Leggett & Brother, 301 Pearl Street, New York. 
It is claimed to be a remedy for potato blight and some other 
fungous diseases and is to be applied in dry form with a powder- 
gun sold by the same firm. The powder-gun is much used by 
Long Island farmers for applying Paris green to potatoes and the 
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qoeetion is often asked, Will not the Fnngiroid and Paris green 
applied together with the powder-gun produce as good results as 
the wet Bordeaux mixture applied with a spraying machine? 
An answer to this question was one of the objects of the experi- 
ment. 

James A. Blanchard, 4 and 6 Gold Street, New York, has 
patented and placed upon the market a concentrated form of 
Bordeaux mixture, which is known as the " Lion Brand '' Bor- 
deaux mixture. It is sold in tin cans containing one gallon of a 
thick, slate colored liquid. This quantity is to be added to forty- 
nine gallons of water and applied with a spraying machine in the 
ordinary way. This mixture also was tested in the experiment. 

In some sections of the United States three applications of 
Bordeaux mixture to potatoes are considered sufficient. In other 
sections it seems necessary to make five applications. In our 
experiment at Floral Park, in 1895, one plat was sprayed three 
times and another five times, the first three applications on the 
two plats being made on the same dates. The plat sprayed five 
times yielded ten bushels per acre more than the plat sprayed 
three times. It was thought that the three sprayings might have 
given better results if they had been made at sufficiently long 
intervals to cover the entire season of growth. It was planned 
to test this in the experiment. 

The Bordeaux mixture used for spraying orchards and vine- 
yards is made after the 1-to-ll formula, in which one pound of 
copper sulphate is required to make eleven gallons of Bordeaux 
mixture. But for spraying potatoes a more concentrated form of 
Bordeaux mixture has generally been used; namely, Bordeaux 
mixture made after the l-to-7 formula, in which one pound of cop- 
per sulphate is required to make seven gallons. The weaker mix- 
ture is, of course, the cheaper and consequently the more desir- 
able to use provided it is equally efficient. To determine the 
relative efficiency of these two strengths of Bordeaux mixture 
was one of the objects of the experiment. 

In the experiment at Floral Park, in 1895, it was observed that 
Colorado potato-beetles shunned plants which had been sprayed 
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with Bordeaux mixture conitaining no Paris green.* This sug- 
gested the idea that perhaps Paris green might be dispensed with 
and the Bordeaux mixture alone used for both ** bugs" and 
blight. The experiment was planned to test the value of Bor- 
deaux mixture used without Paris green. 

Plan of the experiment. — -In an experiment in which the char- 
acter of the soil is an important factor, long narrow plats are 
likely to give more reliable results than square plats or plats in 
which the length and breadth are nearly equal. The narrower 
the plats the less is the liability to error arising from non-uni- 
formity of soil. The exiperiment under consideration was so 
planned that differences in soil conditions were practically elim- 
inated and this adds much to the value of the results. 

The experiment included fourteen rows, 920 feet, or nearly 
fifty-six rods in length, of the variety Late Blush. 

The rows were numbered consecutively and two separated 
rows received similar treatment in each case. 

Bows 1 and 8 were treated five times with Fungiroid and Paris 
green, half and half, applied dry with a Leggett powder-gun ao- 
cording to the directions given on the can.t 

Bows 2 and 9 were treated five times with Paris green in lime 
water. The lime water was used to prevent the free arsenious 
acid in the Paris green from injuring the foliage. 

Bows 3 and 10 were sprayed five times — ^the first time with 
Paris green in lime water the same as was used on rows 2 and 9, 
and the last four times with " Lion Brand " Bordeaux mixturej 
and Paris green. 

Bows 4 and 11 were sprayed four times with Bordeaux mixiture 
(l-to-7 formula) and Paris green. It was the original intention 
to spray these rows only three times, but it was found absolutely 
necessary to make a fourth application. 

•N. Y. Ain-1. Exp. Sta. Bui. No. 101. p. 7B. 

t Fungiroid may be purchased separately or mixed with Paris green, half and half. 
In pound cans ready for use. We used the latter form. 

t It was planned to use " Lion Brand " Bordeaux mixture for all five applications but 
the can of Bordeaux designed for use in the first application was stolen. The contents 
In one of the two cans subsequently used was so thick that it could not be gotten out 
of the can through the three-fourths inch hole provided for that purpose. It was neces- 
■ary to cut out the top of the can. The other can was better in this respect, but still 
It was difficult to empty out the contents through the hole. 
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Bowe 5 and 12 were sprayed Ave times with Bordeaux mixture 
(l-to-7 formula) and Paris green. 

Etows 6 and 13 were sprayed five times with Bordeaux mixture 
(i-to-7 formula) alone. 

Bows 7 and 14 were sprayed five times with Bordeaux mixture 
(1-to-ll formula) and Paris green. 

The several applications were made to all fourteen rows on the 
same dates, namely, June 11, June 26, July 10, July 24 and Au- 
gufrt: 7. The last application was omitted from Bows 4 and 11. 
All liquids were applied with a knapsack sprayer and care was 
taken that each row received practically the same quantity. In 
all cases where Paris green was used (except on Bows 1 and 8), 
it was used at the rate of one ounce of Paris green to four gallons 
of liquid. The first application was made when the plan1» were 
about six inches high. 

Prevalence of msecta and disease. — No trace of late blight ap- 
peared and only a small amount of early blight. Flea-beetles 
were moderately abundant and Colorado potato-beetles very 
abundant. For a few days after the first treatment, June 11, the 
potato-beetles were scarce, but by the time of the second treat- 

Comparative Effect op Different Fungicides and Insecticides upon 

Yield of Potatoes. 
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meM, June 26, they were again abundant. The second treat- 
ment disposed of them again, but they became numerous by tht 
time of the third treatment, July 24. The third treatment, how- 
ever, finished them for the season. They gave no trouble after 
July 24. In this experiment the fight was chiefly against the 
Colorado potato-beetles, and it was a hard fight. Throughout 
the whole season it was noticed that they were the most numerous 
on Eows 1 and 8, treated with Fungiroid and Paris green. Bows 
2 and 9 seemed to «uffer to about the same extent as Rows 3 and 
10. The rows to which ordinary Bordeaux mixture had been ap- 
plied did not suffer nearly so much as the other rows, and among 
the Bordeaux rows it was noticeable that the beetles had a de- 
cided preference for those which had received no Paris green. 

All of the plants dried up somewhat sooner than they should 
have done. They did not, however, die from any disease, but 
from lack of proper cultivation. 

Remits. — ^The results of the experiment are tabulated on the 
preceding page. 

The seven kinds of treatment arranged in the order «f their 
value would, therefore, stand as follows: 

(1) Bordeaux mixture (1-to-ll formula) and Paris green, five 
times. 

(2) Bordeaux mixture (l-to-7 formula) and Paris green, five 
times. 

(3) Bordeaux mixture (l-to^T formula) and Paris green, fo»r 
times^, 

(4) Bordeaux mixture (l-to-7 formula) alone, five times. 

(6) Paris green in lime water, once; "Lion Brand" Bordeaux 
mixture and Paris green, four times. 

(6) Paris green in lime water, five times. 

(7) Fungiroid and Paris green dry, five times. 

Commethts on the, results. — We can see no reason why 1-to-ll 
Bordeaux should give better results than l-to-7 Bordeaux. It 
was expected that the position of these two treatments would be 
reversed. It should be borne in mind, however, that the fight 
was chiefly against insects and, consequently, the value of the 
Bordeaux mixture lay, for the most part, in its adhesive prop- 
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erty which caused it to hold the Paris green on the leaves. The 
1-to-ll Bordeaux adheres just as well, but no better, than l-to-7 
Bordeaux. The difference (2.25 bushels per acre) is so slight as 
to make them practically equal. Had late blight been prevalent 
the results might have been different. In a season when pota- 
toes blighted badly, Prof. L. R. Jones* of the Vermont Station 
found strong Bordeaux decidedly preferable to weak Bordeaux, 
but he did not use the same formulae used in this experiment. 

It was found wholly impracticable to get along with three ap- 
plications of Bordeaux mixture. If any one of the first three 
treatments had been postponed the plants would certainly have 
been seriously injured by Colorado potato-beetles. And it would 
not have been prudent to omit the fourth treatment which was 
made July 24, because the plants would then have been unpro- 
tected against late blight which was liable to appear any time 
after July 15. 

With Paris green, l-to-7 Bordeaux mixture produced 19^ bushels 
per acre more than the same mixture without Paris green. This 
•hows that Bordeaux mixture falls far short of furnishing com- 
plete protection against insects. Paris green must be used with 
it. It is to be noted, however, that Bordeaux mixture alone gave 
better results than Paris green ^in lime water, Fungiroid and 
Paris green applied dry, or the " Lion Brand " Bordeaux mixture 
and Paris green; and this, too, when insects were the chief ene- 
mies. Bordeaux mixture certainly has considerable value as a 
repellent of insects. 

The " Lion Brand " Bordeaux mixture with Paris green was a 
failure, giving but 3^ bushels per acre more than Paris green in 
water. The experiment does not prove that it may not have 
some value as a fungicide, because very little fungus was en- 
countered in the experiment; but the experiment does prove that 
as a spraying mixture for potatoes it is decidedly inferior to ordi- 
nary Bordeaux mixture. It lacks the adhesive property of Bor- 
deaux mixture. 

Fungiroid with Paris green made an even worse showing. The 
rows treated with Fungiroid and Paris green yielded 6.25 bushels 

•Vt. Agrl. Exp. Sta. Ninth Ann. Report, 1896, p. 97. 
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pep acre less than the rows treated with Paris green in lime water. 
Thjere being but little fungus, this difference represents the differ- 
ence between applying Paris green dry and applying it in lime 
water. The Fungiroid and Paris green were applied according to 
directions on the can, namely, at the rate of two pounds per acre, 
applied on dry foliage with a Leggett powder-gun, and when there 
was but little wind. Although this experiment furnishes no in- 
formation as to the fungicidal value of Fungiroid we do not hesi- 
tate to state that, in our opinion, the value of Fungiroid is so 
small as compared with liquid Bordeaux mixture that it has no 
claim to consideration from potato growers. Our opinion is 
based: (1) On the fact that Fungiroid lacks the adhesive prop- 
erty of Bordeaux mixiture; (2) on the results of exi)eriments at 
other experiment stations in which the merits of Fungiroid and 
Bordeaux mixture have been compared; (3) on the opinions of 
eminent authorities on plant diseases. Prof. L. R. Jones, botanist 
of the Vermont Experiment Sta^tion, experimented with Fungi- 
roid and other forms of dry Bordeaux mixture on potatoes for 
two seasons. From the results of these experiments he draws 
the following conclusion:* "When these powders were applied 
dry, even in the most liberal amounts, they gave so little protec- 
tion that their substitution for the ordinary or wet mixture is not 
to be recommended under any circumstances." In an exi>eriment 
made by Mr. H. P. Gouldf at the Maine Experiment Station, 
Fungiroid applied to potatoes increased the yield 10 per cent, 
while wet Bordeaux mixture increased the yield 31 2-3 per cent 
nn^r parallel conditions. Prof. Galloway,$ Chief of the Division 
of Vegetable Physiology and Pathology, United States Depart- 
ment of Agriculture, considers powder fungicides as a class much 
inferior to liquid fungicides. 

The small yield on all parts of the experiment field was due to 
poor cultivation. The experiment furnishes a striking example 
of the fact that spraying cannot be made to take (the place of 
cultivation. 

• Loc. clt, p. 98. 

fMe. Agrl. Exp. Sta. Bui. No. 28. 

XBural New Yorker, Vol. LV. Aug. 8. 1896. p. 528. 
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ONE HUNDRED GALLONS OP BORDEAUX MIXTURE PER 
ACRE VS. FIPTY GALLONS PER ACRK 

The following experimen't was conducted on the farm of Mr. 
H. L. Hallock, near Jamesport, N. Y. : 

Seven rows, 636 feet in length, were planted with potatoes of 
the! variety White Elephant Ck)nsiderable care was 'taken ti. 
apply the fertilizer uniformly over the seven rows and to cut the 
seed potatoes in such a way as to leave two eyes to each piece. 
They were planted with sl potato-planter. This was on land 
which had grown corn the previous season. 

During the season they were sprayed five times with Bordeaux 
mixture, Paris green being added in the first two sprayings. The 
<lates of spraying were June 9, June 22, July 8, July 22 and 
August 6. The Bordeaux mixture was applied with a Hudson 
Special Bordeaux Sprayer, a cut of which may be seen in Fig. 
11. This sprayer is arranged to ^ray four rows at a time with 
two nozzles to each row, so that in going across the field and back 
again eight rows are sprayed. But instead of spraying eight 
rows we sprayed only seven and were thus enabled to double 
spray the center row; in other words, the center row received at 
each spraying exactly twice as much Bordeaux mixture as each 
of the other six rowa Since the sprayer applies Bordeaux mix- 
ture at the rate of about 50 gallons per acre, the six single 
sprayed rows received Bordeaux mixture at the rate of 50 gal- 
lons per acre and the double sprayed row or center row at the 
rate of 100 gallons per acre. 

At digging time the tubers on the center row were weighed by 
themselves. The tubers on the other six rows were also weighed. 

The double sprayed row yielded 430^ I'bs. mechantable tubers, 

35 lbs. culls. 
The six single-sprayed rows averaged 390^ lbs. merchantable 

tubers, 52| lbs. culls per row. 
Difference in yield of merchantable tubers, 40 lbs. per row or 16 

bu. 13 lbs. per acre. 
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The experiment was repeated on seven other rows of potatoes 
536 feet long, planted on clover sod. The treatment was the 
same and the result was as follows: 

The double-sprayed row yielded 463} lbs. merchantable tubers, 
22 lbs. culls. 

The six single-sprayed rows averaged 403|i lbs. merchant- 
able tubers, 21 lbs. culls per row. 

Difference in yield of merchantable tubers, 69^ lbs. per row or 
27 bu. per acre. 

To recapitulate, potatoes sprayed five times with Bordeaux mix- 
ture at the rate of 100 gallons per acre outyielded potatoes sprayed 
at the rate of 50 gallons per acre. The amount of the difference 
was in one case 15 bu. 13 lbs. of merchantable tubers per acre, 
and in another case, 27 bu. of merchantable tubers per acre. 

As in the experiments at East Williston, the fight here was 
chiefly against flea-beetles and Colorado potato-beetles. There 
was very little disease of any kind to contend with. 

The result of this experiment confirms us in a previously 
formed opinion based upon general observation, namely, that 
heavy applications of Bordeaux mixture give much better results 
than light applications, and that it will pay to use at least three 
nozzles per row in the last two sprayings. 

A TEST OP THE HUDSON SPECIAL BORDEAUX 
SPRAYER. 

Quite recently Long Island potato growers have begun to take 
considerable interest in the spraying of potatoes, and one of the 
greatest obstacles to progress in the practice of spraying is the 
diflficulty of obtaining suitable machinery for applying the Bor- 
deaux mixture. For gardens and small fields of from one to two 
acres the knapsack sprayer answers very well; but for the large 
fields of those farmers who make potatoes their chief farm crop, 
the knapsack is too tedious. In our opinion the most economical 
method of spraying these large fields is by means of a home-made 
outfit similar to the one shown in Plate XIV. There are, however, 
many farmers who object to the labor required to operate such an 
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•atfit. They desire a sprayer so arranged that all of the work is 
done by horse power. Sprayers of this description are necessarily 
somewhat complex and consequently expensive. Several different 
kinds have been placed upon the market, but they have been so 
defective in various ways that farmers have become suspicious of 
this class of sprayers. The perfect power sprayer for poftatoes 
has not yet appeared. 

In the spring of 1896, the Riverhead Agricultural Works, 
Biverhead, N. Y., put out a new Hudson Special Bordeaux 
Sprayer. This machine having certain new, and, apparently, 
desirable features, and being manufactured and sold by a firm 
located in the potato growing section of Long Island, it seemed 
necessary for us to test it so that we might be able to answer cor- 
rectly the inquiries which are certain to arise concerning it. 

We used it throughout the season of 1896 for spraying about 
seven acres of potatoes near Jamesport, Long Island, and found it 
quite satisfactory. One of the strong points of the sprayer is the 
■lanner in which the nozzles are arranged. There are two no»- 
■les to each row, and they can be readily adjusted to suit the size 
♦f the plants. We are thoroughly convinced that one nozzle per 
row is entirely insuflftcient, exciept, perhaps, for the first spraying. 

We experienced very little diflficulty from clogging of the noz- 
■les. The Bordeaux mixture is drawn from the bottom of the 
barrel and this is generally considered an objectionable feature, 
since there is more liability of the nozzles clogging than there it 
when the escape tube leaves the barrel from the top. But in the 
Hudson sprayer the agitation of the liquid is so thorough thaf 
this difficulty is overcome, provided a reasonable amount of care 
is used in straining the Bordeaux mixture and in rinsing out the 
barrel. The ease with which the barrel can be filled is another 
good feature of the machine. 

This sprayer should give excellent satisfaction, if in operating 
it the following rules are heeded: 

(1) The Bordeaux mixture must 6e thoroughly strained. — The 
strainer furnished with the sprayer is entirely sufficient. Every- 
thing that goes into the barrel should be passed through this 
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Btrainer. There need be no diflaculty in getting Bordeaux mix- 
ture through the strainer if the Bordeaux is properly made. 
First of all; see that the barrel in which the Bordeaux is to be 
mixed is free from sticks and dirt — rinse it well. Always strain 
the lime water and if there is dirt in the water, strain it also. 
With proper management this straining process need not con- 
sume much time and in the end there will be a great saving of 
time. Avoid a great excess of lime in the Bordeaux. 

(2) At the close of each day^s work pass a small quantity of clean 
water through the nozzles o/nd rinse the barrel. — This should always 
be done but is most important when Paris green is used with the 
Bordeaux mixture. 

DIRECTIONS FOR SPRAYING POTATOES ON LONG 

ISLAND. 

Spray every season. Begin when the plants are from six to 
eight inches high and spray once every two weeks as long as the 
plants continue green. If heavy rains occur it may be necessary 
to spray somewhat oftener, particularly in seasons when late 
blight is prevalent. Use Bordeaux mixture of the l-to-8 formula; 
that is, use one i>ound of copper sulphate for every eight gallons 
of Bordeaux mixture. When Colorado potato-beetles or flea- 
beetles are abundant add Paris green to the Bordeaux mixture 
at the rate of three-fourths of a pound of Paris green to 50 gal- 
lons of Bordeaux mixture. Spray thoroughly. If a sprayer vrith 
stationary nozzles is used there should be two nozzles per row in 
the first three spraying and three nozzles per row in all suJ[>se- 
quent sprayings. It is, however, sometimes diflBicult to arrange 
the nozzles so that three per row can be used with advantage. 
In such cases it may be advisable to use, instead, two nozzles per 
row and go over the plants twice in opposite directions. By all 
means, spray thoroughly in the latter part of the season. 

This treatment can be depended upon to prevent early blight 
and late blight or rot, keep off Colorado potato-beetles and con- 
siderably reduce the amount of damage done by flea-beetles. 



Digitized by 



Goo gl e 




I 

y ' ' - 



«e£^ 



Plate XV.— Youno Sweet Corn Plant Affected with Bacterial Disease. About 
Three-fourths Natural Size. 
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III. A BACTERIAL DISEASE OF SWEET CORN * 



F. C. STEWART. 



SUMMARY. 

In the market gardens of l^ong Island, early varieties of s-weet 
corn are mueh subject to a wilt disease in which the fibro-vascnlar 
bundles of the plant are gorged with multitudes of short, yellow 
bacilli. The disease is certainly different from Burriirs com 
disease and is one which has not heretofore been reported. The 
yellow bacillus found in thefibro-vasoular bundles is undoubtedly 
the cause of the disease and brings abooit the death of the plant 
by cutting off the supply of water. It has been artificially culti- 
vated on various culture media and its behavior recorded. The 
disease seems to be confined to sweet corn and is most destruc- 
tive to early varieties. Field corn and pop com ore entirely 
-exempt. Outside of Long Island it is positively known to occur 
only in Iowa, but, probably, careful search will show that it is 
widely spread. It is disseminated chiefly by means of the germs 
which cling to the seed, but also by manure, implements and 
washing of the soil. As for remedial measures, the principal 
things to be observed are: (1) Care in the selection of seed and 
<2) the planting of resistant varieties. Lime and sulphur, applied 
to the soil have been tried and proven unsuccessful. 

INTRODUCTION. 

During the past three years the writer has had under observa- 
tion a bacterial wilt disease which has done considerable damage 
to sweet com in the market-gardens of Long Island. The dis- 
ease was originally discovered at Queens, N. Y., on a very early, 
dwarf variety of sweet com named Manhattan. It has since been 
found affecting many different varieties and in all parts of Long 

•Reprint of BuUeUn No. 130. 

26 



Digitized byCjiOOQlC 



402 Bbport of thb Mycologist of the 

Island. Certain varieties have been much more severely attacked 
than have others, but the disease has been widespread on Long 
Island and, in several instances, destructive, particularly In the 
season of 1897. Occasionally, an entire crop has been ruined and 
losses of from 20 to 40 per cent have been frequent; but in the 
majority of cases the loss has been so slight as to pass unnoticed 
by the farmer, although one familiar with the disease could 
readily detect it in almost any field of early sweet corn on Long 
Island during the past season. 

Although we had here to deal with a disease of considerable 
economic importance, it soon became evident that it is an unde- 
scribed disease caused by a species of bacterium which is prob- 
ably unknown to science. Previous to the discovery of this dis- 
ease, the only known bacterial disease of com {Zea mays) was one 
described by Burrill* in 1889. Burrill's disease affects field corn 
and differs so widely from the disease under consideration that 
there is no doubt that the two are entirely distinct. 

SYMPTOMS OP THE DISEASE. 

Some bacterial diseases of plants are very difficult to diagnose. 
They have no characters by which they can be readily identified 
without the aid of a compound microscope, and for some diseases 
the revelations of the microscope must be supplemented by infor- 
mation obtained from the study of cultures. Fortunately, this 
disease of sweet corn has some distinguishing characters by 
which it can be identified with certainty and without the aid of a 
microscope. 

The affected plants wilt and dry up without any apparent 
cause. This may occur at any stage of growth but it is most 
likely to occur about the time of flowering. The past season it 
was observed to be very prevalent as early as June 12, among 
plants which were from eight to ten inches in height. The leaves 
wilt and then gradually wither. The time which elapses between 
the first appearance of the disease and the death of the plant 
varies greatly. In some cases it may be no more than four days, 
while in others it may occupy a month. Sometimes an affected 

* Burrill, T. J. A Bacterial Disease of Com. ni. Agl. Bzp. Sta. Bui. No. C 
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plant will completely recover, or it may recover for a time and 
succumb to the disease later. Occasionally, all of the leaves of a 
plant will wilt simultaneously (this is most likely to happen with 
small plants), but more often they die one after another so that 
wholly dry leaves and green leaves may be seen on the same 
plant. There is no abnormal coloration — it is simply a drying 
up of the tissues. There is nothing abnormal about the roots and 
the subterranean portion of the stem appears sound and normal 
except in the case of plants which have been dead for some time. 
Such plants may show black decay spots on the subterranean 
stem; but decay does not set in until the whole plant is dead and 
even then progresses slowly. The fact that the whole interior of 
the lower end of the stem is brown signifies nothing. This 
browning is found in healthy plants as well as in the diseased 
ones. 

The most distinctive character of the disease is revealed when 
the stem is cut lengthwise. The fibro- vascular bundles appear as 
yellow streaks in the white parenchyma; but in the stems of 
plants which have been dead for some time some of the bundles 
may be black instead of yellow. If the stem is cut crosswise and 
the cut surface exposed to the air for about five minutes, a yellow, 
viacid substance exudes in drops from the ends of the vessels. 
This yellow substance in the fibro-vaseular bundles is composed 
of bacteria. It is an invariable accompaniment of the disease and 
in plants which have died from the disease it will be sufficiently 
abundant to be seen easily with the naked eye. Thus we have 
in this yellow substance a character by which the disease may be 
readily identified. It should be stated, however, that in very 
young plants the yellow substance is detected less easily than in 
large ones with well-developed vascular systems; and, also, that 
the microscope will show its presence in the vessels of the plants 
before it can be detected with the naked eye and before there is 
any outward manifestation of the disease except in the dwarfed 
condition of the plants. 

Fields of sweet corn affected with the disease are very uneven, 
particularly at the time when the ears are forming. Plants in 
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various stages of the disease are intermingled with apparently 
healthy plants of different sizes. It is a common thing to find 
diseased plants in the same hill with healthy ones which may 
continue in good health to the end of the season. There are no 
indications that the disease is communicated from one plant to 
another. It does not spread from an initial center, but is scat- 
tered all through the field. Usually, the small plants are the first 
to succumb to the disease, which fact suggests that the disease 
may be the cause of their slow growth. This suspicion was con- 
firmed by microscopic examination. Plants green and apparently 
healthy, except for their small size, were found to contain a con- 
siderable quantity of the bacterium in their vessels, while in the 
larger, more vigorous plants the bacterium could not be found. 
However, in wet weather the bacterium may sometimes be found 
in quite vigorous plants. This feature of the disease will be dis- 
KMissed more fully on a subsequent page. 

The bacterium invades the vessels of all parts of the plant, 
including the roots. Plants which did not succumb to the dis- 
ease until after the ears had commenced to form were examined 
after they were dead but before they were completely dry, and 
the bacterium was found in abundance in the vessels of all parts 
of the stem clear up to the tassel and in the ear, where it oozed 
out onto the kernels and the inner husks. The ears showed no 
tendency to rot 

BACTERIA THE CAUSE OF THE DISEASE. 

Since affected plants behave very much like plants suffering 
from lack of moisture, except that there is little or no " rolling " 
of the leaves, careless observers are liable to think that dry 
weather is the cause of the trouble. This theory is at once 
rendered untenable by the fact that plants die from the disease 
in wet weather as well as in dry weather. Some have attributed 
the trouble to the fertilizer used, but one does not have far to 
seek to remove suspicion from the fertilizer. It is also easily 
demonstrated that insects are not responsible for it Various 
species of fungi may be found on the roots of dead plants but no 
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species is constantlj associated with the disease and fungous 
hyphsB are to be found on the interior of the stem only in decayed 
specimena. A pink Fusarium grows in great profusion on the 
sheathing bases of the leaves and Epicoccum neglectum Desm. is 
ooimnon on the dead leaves, but both of theee fungi are sapro 
phytes and do not appear until the leaves are dead. 

The yellow mass of bacteria in the vascular system becomes 
an object of suspicion as soon as it is observed. These bacteria 
make their appearance before the plant commences to wilt and 
by the time the plant is wholly dead the vessels are gorged with 
them. If the bacteria have nothing to do with the disease how 
can their presence be explained? Russell* has shown that " nor- 
mally, the healthy plant, with intact outer membranes, is free 
from bacteria within its tissues." Concerning the possibility of 
saprophytic bacteria gaining access to healthy plant tissue 
through the medium of wounds, the same author reports exi)eri- 
mentsf in which it was shown that, although certain saprohytio 
species are capable of spreading through healthy tissue, they do 
not penetrate to any great distance nor multiply rapidly. There- 
fore, on account of the immense numbers of the com bacterium 
which may be found throughout the vascular system of every 
affected plant, even in the early stages of the disease, and its 
scarcity in the tissues of vigorous, healthy plants, coupled with 
the fact of the absence of any other suflfleient cause, it is safe 
to assume that the yellow bacterium is the cause of the trouble. 
Conclusive proof of this, however, is to be obtained only from 
inoculation experiments. 

ISOLATION OF THE GERM. 

Pure cultures of the germ* are easily obtained. It grows read- 
ily, at a temperature of from 21^ to 28°C., on neutral beef agar, 
neutral potato agar or neutral gelatin. By carefully splitting 
open the stem of a freshly wilted plant and touching a sterilized 
platinum needle to one of the bacteria-laden vessels it is quite 

*Riiuen, H. L. Bacteria In Their Relation to Vegetable Tissue. A dissertation pre- 
sented to the Board of University Studies of the Johns Hopkins University for the 
degree of Doctor of Philosophy. Friedenwald Company, Baltimore, 189t, pp. 8-6. 

tNon-Parasltlc Bacteria In Vegetable Tissue. BoL Qasette, Vol. XVIII» pp. 9S-96. 
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easy to obtain a Petri-dish culture which is almost entirely fre« 
from foreign germs. This can be done with small plants but it 
is mor^ easily accomplished if the plants are large and have well- 
developed stems. Unless there is an undue amount of moisture 
on the surface of the medium the colonies show no tendency t« 
spread and run together. 

INOCULATION EXPERIMENTS. 

Attempts to inoculate field-grown plants of sweet corn have 
been unsatisfactory because it has been practicably impossible 
to obtain plants which were known to be free from the disease. 
Susceptible varieties have been quite generally aflfected, and since 
the disease is one which acts slowly it is not possible to get 
results of much value from inoculation experiments made upon 
plants among which the disease previously existed, even to a 
slight extent. Only one of the field experiments is worth report- 
ing in detail. It is as follows: In 1896 thirteen hills of Man- 
hattan sweet com were planted in one row. In each of the first 
seven hills there was placed, at time of planting, a handful of 
dirt taken from soil in which the disease was prevalent the pre- 
ceding season. The remaining six hills were left untreated fo» 
comparison. When the plants were a few inches high they wert 
thinned to four in a hill. A few of the plants in the inoculated 
hills began to wither before they were a foot high and from this 
time on they withered one by one, until on July 20th, when the 
kernels were " in the milk," all of the inoculated plants except 
two were either dead or dying. At this date, not a single plant 
in any of the uninoculated hills showed any symptoms of the 
disease; but later in the season several of the plants became 
affected. How they came to be affected is not known. While 
this experiment was not wholly satisfactory the results tend to 
show that the disease is communicable. 

Several attempts were made to inoculate sweet corn by punc- 
turing the stem near the ground and inserting a small quantity 
of the diseased tissue of an affected plant. In some of the large 
varieties the inoculated plants remained healthy to the end of 
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the seaBon. In the smaller yarieties the disease usually appeared 
in from two to four weeks after inoculation, but the uninoculated 
plants used as a check, likewise, invariably became affected to 
a considerable extent so that no trustworty information could 
be obtained from such experiments. 

Finally it became evident that the plants must be grown in 
pots of sterilized mil if the inoculation experiments were to 
furnish results of any value. A quantity of soil was thoroughly 
sterilized in steam sterilizers and placed in large pots. On July 
3 Early Cory sweet com (grown in Iowa) was planted in the pots 
and inoculation experiments with pure cultures of the yellow 
germ were started. The pots were allowed to remain uncovered; 
otherwise, all precautions were taken to prevent contamination. 
Nevertheless, an undoubted case of the disease was found in one 
of the check pots on August 3d, and later several others were 
found. This meant that diseased seed had been used and the 
exi)eriment wias worthless except to prove that infection may be 
brought about by the germs which cling to the seed. 

Three unsuccessful attempts were made to produce the disease 
in yellow dent field-corn by inoculation. On August 20th, 1895, 
ten plants of yellow dent com (variety unknown) were inoculated 
by puncturing the stem at the surface of the soil with a sterilized 
scalpel and then inserting into the puncture a small quantity of 
the yellow substance taken directly from the interior of the stem 
of a diseased sweet corn plant. These plants were under obser- 
vation until frost (about October 7th) but none of them showed 
any symptoms of the disease. On July 12, 1897, twenty plants 
of yellow dent corn, variety Grolden Dent, were inoculated in the 
same manner as in the experiment of 1895. None of these plants 
developed outward symptoms of the diseascj but a month after 
inoculation it was found that in several of the plants the yellow 
bacillus had ascended a few of the fibro-vaseular bundles where 
it was visible to the naked eye as far as the thiM node above the 
point of inoculation. It was noticeable, however, that it occurred 
only in bundles which had been ruptured by the needle used in 
inoculation. In 1897 a 50-foot row of the same Golden Dent corn 
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waa inoculated by placing in the drill, at the time of planting, a 
liberal quantity of s(>il in which diseased plants had grown the 
p(receding season. Not a single plant developed the disease. 

Pop corn, also, has resisted all attempts at inoculation. Id 
1897 a 50-foot row of pop corn, variety Maple Dale, was inocu- 
lated by putting diseased soil in the drill at time of planting. 
None of the plants became diseased. On July 8, 1897, twenty 
plants of the same variety of pop com were inoculated by punc- 
turing the stem and inserting diseased tissue into the wound as 
in the experiments with sweet com and field corn. None of the 
plants became diseased, but as in the case of field oom the germ 
oould be seen in some of the bundles up to the third node. 

Oats inoculated by means of diseased soil, and teosinte 
{Euehlcena Uiamrians), inoculated both by puncture and diseased 
soil gave n^ative results. i 

DESCRIPTION OF THE GERM. 

Morphology. — ^A short bacillus with rounded ends; usually oc- 
curring in pairs with a plain constriction between the members. 
A pair varies in length from 2.5 microns to 3.3 microns, and in 
width or diameter from .65 micron to .85 micron. (See Plate 
XVI, fig. 1.) No spores have been observed, but since an ex- 
tended examination of old cultures has not been made it can not 
be stated with certainty that spores are not formed. The organ- 
ism is plainly motile but not actively so. 

Growth on agar, — The organism grows readily on neutral agar 
of the following composition: Finely chopped beef, 500 grams; 
Witte's peptonum siccum, 5 grams; agar, 15 grams; water, 1 
liter; made neutral with sodium carbonate. In Petri-dish cul- 
tures on this medium the colonies become plainly visible within 
forty-eight hours at a temperature of 22° to 25° 0. The buried 
colonies soon become spindle-shaped, while the surface colonies 
are circular and with nearly smooth outline. JBYom the very 
start the colonies have a light yellow color which deepens to light 
orange-yellow in the course of about a week. The surface colon- 
ies are smooth and shining and show no tendency to spread 
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Plate XVI. Fio. 1.— Various Forms of the Sweet Corn Bacillus 
Grown on Potato Agar; o and h are Typical Forms. Magnifica- 
tion, 1.876 Diameters. 



Plate XVI. Fig. 2.— Petri-dish Culture of the Sweet Corn Bacillus 
Showing Effect of Exposure to Sunlight. 
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widely over the surface of the agar. In streak enltures there is 
considerable growth at the end of twenty-foor hours at the room 
temfperature. This growth is at first dirty yellowish^white, but 
gradually changes to a deep yellow (a color expert pronounced it 
*' raw sienna ^')« The margins of the growth are quite strongly 
lobulatedy but well defined. The surface is at first smooth and 
shining, but as the water evaporates from the agar granulation 
takes place, commencing in the upper part of the tube. It does 
not grow down into the agar nor color the agar. No odor is pro- 
duced. In stab cultures there is considerable growth along the 
needle-track. The "nail-head" growth is thick, its margin is 
slightly irregular and of a deeper yellow than the interior. For 
a considerable length of time the surface is smooth but eventually 
it becomes granular as in streak cultures. 

The organism grows readily, also, on i>otato agar which is 
prepared by adding ten grams of agar to one liter of potato broth. 
The color and habit of growth are practically the same as on beef 
agar. 

Orototh on gelaUn. — The gelatin used was the following corn- 
composition: Beef, 500 grams; Witters peptonum siccum, 10 
grams; gelatin (Oompte Fils k Madgebourg, first quality), 150 
grams; water, 1 liter; neutralized with sodium carbonate. On 
this medium, at the same temperature, the organism grows less 
rapidly than on agar. In streak cultures the growth is narrow, 
quite thick, smooth and shining on the surface and smooth along 
the margins. The color is a trifle lighter than on agar, and there 
is no granulation until the seventh or eighth week. There is no 
growth down into the agar. In stab culture the "nail-head" 
growth is of small diameter, thick, smooth and shining, smooth 
around the margin and of orange-yellow color. Along the needle- 
track there is considerable of a dirty yellowish^white growth. 
The needle-track does not become funnel-shaped. There is no 
liquefaction of the gelatin. 

Orototh on potato. — On sterilized slanted potato cylinders the 
organism grows very rapidly. Potato seems to be its favorite 
culture medium. At a temperature of 26°0. there is a copious 
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growth in twenty-four honrs. It spreads irregularly over the 
slanted surface, is smooth, and for three or four days has the 
same color as on agar, but at the end of a week it is slightly 
iridescent. In 48 hours the potato cylinder begins to turn brown 
and in a week it is decidedly brown. .A yellowish-white precipi- 
tate forms in the water at the bottom of the tube. No gas bub- 
bles are formed. 

Growth in bouillon. — It grows in bouillon, either neutral or 
made quite strongly acid with malic acid, but the growth is not 
conspicuous. In bouillon containing 500 grams beef and ten 
grams Witte's peptonum siccum per liter it produces, in twenty- 
four hours, a slight cloudiness which increases very slowly. At 
the end of three weeks some flocculent white precipitate is 
formed, the liquid is moderately cloudy, and, if the tube haa 
remained quiet for several days, the surface will be covered by 
a thin film bearing raised, yellow colonies of the size of a pin- 
head. 

Growth in peptone solution, — The peptone solution of Dunham 
was used. The formula is as follows: Distilled water, 1 liter; 
peptone (Witte's peptonum siccum in the present case), ten grams^ 
sodium chloride, 5 grams. In twenty-four hours there is a slight 
turbidity which becomes quite pronounced at the end of a week. 
There is a small quantity of dirty-white precipitate in the bot- 
tom of the tube, but no membrane forms on the surface. With 
age, the precipitate becomes light yellow in color. 

Growth in milk. — Sterilized skimmed milk is changed very 
slowly by the germ. By the fourth week there is usually a thin 
layer (5 to 8 millimeters thick) of clear liquid in the upper part 
of the tube, while the remainder appears unaltered. 

Chemical reactions produced by its growth. — ^The pale rose color 
of peptone-rosolic-acid solution is slightly intensified, indicating^ 
the presence of a small amount of some alkali, but if this is the 
case the quantity produced is not sufficient to overcome the 
slight acidity of the water in the bottoms of tubes containing 
sterilized potato cylinders. And the behavior of tubes of litmus 
milk inoculated with the germ indicate the production of acid 
rather than alkali. During the first three weeks the color of 
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litmus milk becomes just a shade lighter blue, but during the 
following three weeks the blue color entirely disappears, leaving 
the milk very nearly the color of normal milk and with no pre- 
cipitation of the casein. The cause of this peculiar behavior of 
litmus milk is not known to the writer. 

Peptone-rosolic-acid solution is prepared by adding to 100 cubic 
centimeters of Dunham's peptone solution (see formula pre- 
viously given), 4 cubic centimeters of the following solution: 
Rosolic acid, 0.5 grams; alcohol (80 per cent), 100 cubic centi- 
meters. 

The litmus milk was prepared as follows: One cubic centi- 
meter of a saturated aqueous solution of Trommsdorf s litmus 
was put into a test-tube containing ten cubic centimeters of sweet 
skimmed milk and the whole sterilized. After sterilization the 
contents of the tube were of a pale blue color. It was tested 
with malic acid and potassium hydrate and found to react prop- 
erly. 

Orowth on acid and alkaline media. — ^The organism appears to 
grow best on neutral or slightly acid media. A comparatively 
slight degree of alkalinity is sufficient to prevent growth wholly, 
but on the acid side there is a wider range. It grew very feebly 
on 10 c. c. of agar containing 0.05 c. c. of a saturated solution of 
sodium carbonate. However, on agar containing 0.02 c c. of a 
saturated solution of sodium carbonate yer 10 c. c. of agar it 
grew readily and with the same color and habit of growth as on 
neutral agar. In sterilization, the agar containing the larger 
amount of sodium carbonate browned slightly. The tests with 
acid media were made in bouillon acidified with malic acid. The 
germ grew readily in bouillon containing as much as 1 c. c of a 
1 per cent solution of malic acid per 10 o. c. of neutral bouillon. 
When double this amount of malic acid was used no growth was 
obtained. 

Oa8 production. — The organism does not produce gas by the 
fermentation of grape sugar, cane sugar or milk sugar. Tubes 
of neutral agar containing two per cent of these sugars were 
Inoculated, thoroughly shaken and cooled quickly. Numerous 
small colonies of the germ developed throughout the medium but 



Digitized byCjiOOQlC 



412 Report op the Mycologist of the 

in no case were any gas bubbles formed. In fermentation tubei» 
containing two 'per cent of the above sngars in bouillon there 
was an abundant growth but no gas was formed. 

Need of oxygen. — The organism is a facultative anaerobe, grow- 
ing almost, if not quite, as readily in air which has been robbed 
of its oxygen by Buchner's pyrogaWic acid method as it does in 
normal air. The color, however, is a lighter ahade of yellow. 

Temperature relations. — Under this head it can only be said that 
it grows vigorously at all temiperaturee between 21^ and 30° 0. 
The thermal death-point has not been determined. 

Behavior toward stains. — It takes the basic aniline stains read- 
ily, staining uniformly throughout. 

Relation to light. — It is not injuriously affected by diffused light 
but exposure for a few hours to direct sunlight kills it. Over the 
cover of an ordinary Petri-dish containing a culture of the or- 
ganism on potato agar, there was i>asted a piece of black cloth 
which had at the center a circular hole of 1.8 cm. in diameter. 
The Petri-dish was then placed in bright sunlight for three hours, 
after which it was incubated for 96 hours at a temperature of 
about 23° C. The yellow bacterial colonies came up thickly all 
over the agar except at the center, directly underneath the hole 
in the black cloth. Here there were just a few colonies, most of 
the germs* on this area having been killed by exposure to the sun. 

Plate XVI, fig. 2, is from a natural-size photograph of the cul- 
ture with the cover removed. It will be seen that the circular 
area over which the bacteria are killed has a diameter somewhat 
greater than that of the hole in the cloth. This is due to the fact 
that the rays of sunlight did not strike the cover at right angles. 

PATHOLOGICAL HISTOLOGY. 

As already stated, the organism occurs in the vascular system 
throughout the entire plant It is never found in the parenchyma 
cells, but in the flbro-vascular bundles exclusively, and is there 
probably confined to the vessels. There is no disorganization or 
discolopataonf of any of the tissues. 

*Prof. H. Marshall Ward baa published a very interesting paper entiUed, Action of 
Light on Bacteria, III. Philosophical Trana. of the Soc. of London. Vol. 185, Part n, 
pp. 961-986. 1894. On page 964 he makes some luggeitloni as to why (in experiments 
like the above) the germs on the exposed area are not all Idlled. 

fThe blackening of the flbro-vascular bundles, a not uncommon ocourrenoe. Is not 
due to the action of the com bacterium. 
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Plate XVII.— Photomicrooraph of a Longitudinal Section of a Dis- 
eased Sweet Corn Stem Mounted in Water, Showing the Bacteria 
Swarming from the End of a Fibro-vascular Bundle. 
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Plate XVIII.— Photomicrograph of a Cross-section of a Diseased Sweet 
Corn Stem Mounted in Water. The Structure of the Fibro-vascular 
Bundles in which the Bacteria Occur is Often Entirely Obscured bt 
THE Bacteria. 
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While it is nndonbtedly true that the germ rotm its host of a 
giBSit deal of nourishment^ the death of the host-plant seems to 
be due, chiefly, to the cutting off of the water supply. This view 
is supported by the fact that in dry weather plants growing in 
moist situations suffer less from the disease than plants growing 
in drier situations; and while plants may die from the disease 
in wet weather it is most virulent in dry weather. If plants are 
examined in periods of wet weather it will be found that the 
amount of the yellow substance which they may contain in their 
vessels without showing outward symptoms of the disease is 
much greater than it is in dry weather. Ordinarily, it is not easy 
to detect the germ in plants which show no outward symptoms, 
either by wilted leaves or dwarfed size; but in very wet weather 
plants seemingly in perfect health will be found to contain a 
considerable quantity of the germ. It is interesting to observe 
the effect of alternating periods of wet and dry weather. For 
about one month preceding July 12, 1897, it was very dry on 
Long Island — so dry that in the latter part of the period some 
crops suffered severely. During this time the com disease was 
very destructive. Then came about three weeks of rainy weather 
followed by a short period of dry weather. Many plants which 
were partially dead revived during the rainy season and prom- 
ised to outgrow the disease, but as soon as the rains ceased they 
suddenly collaipsed. 

The vessels, which constitute the chief avenue for the ascent of 
water, are so thoroughly plugged with millions ux)on millions of 
bacteria that it is indeed no wonder that the plant dies from lack 
of water. A good idea of the immense numbers of bacteria 
which throng the vessels may be obtained by examining Plate 
XVII, which is a photomicrograph of a longitudinal section of a 
diseased corn stem. The bacteria swarm out of the ends of the 
vessels like smoke out of a chimney. In cross-section (See Plate 
XVIII), they ooze out in such numbers as to obscure the structure 
of the fibro-vascular bundles. 

The germ seems to have no power to pass through the walls of 
the parenchyma cells. This was especially noticeable in field 
com and pop com plants artificially inoculated by puncture. The 
germ was to be found only in the bundles which had been rup- 
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tared. It was unable to gain access to the veseels of unruptured 
bundles because of its inability to pass through the intervening 
parenchyma. 

IDENTITY OP THE GERM. 

It is by no means certain that this germ has not been pre- 
viously described and named. Systematic bacteriology is, at 
present, in such a state of confusion that, even with access to all 
of the literature, one can scarcely avoid frequently falling into 
error. The writer, unfortunately, has had access to only a small 
part of the systematic literature and, therefore, it would be mani- 
festly injudidoufl for him to give the organism a name which 
may, perhaps, only serve to burden the synonymy. Hereafter it 
will be referred to simply as the sweet corn bacillus. It is hoped 
that the foregoing description is sufficient for the complete iden- 
tification of the organism, so that one having the necessary 
fadlitiee may find no difficulty in referring it to its proper species 
if it has already been described. 

While it is possible that the organism has been previously de- 
scribed, its habit of producing disease in sweet corn has surely 
not been reported heretofore. BurrilPs com germ, Bacillus 
cloacw* Jordan, the only other bacterium described as producing 
disease in Zea mays, is undoubtedly different. It attacks field 
corn while the sweet corn bacillus attacks only sweet corn ; plants 
attacked by the sweet corn bacillus do not turn yellow and there 
is no moist rot of the ears; the sweet corn bacillus is conspicuous 
in the fibro-vascular bundles and exudes in yellow, viscid drops 
from the cut ends of stems, while neither is true of BurrilFs 
germ; on agar, the sweet corn bacillus is yellow, while BurrilPs 
germ on this medium is grayish. There are still other points of 
difference but those mentioned are sufficient to show that the 
two organisms belong to different si)ecies. 

* It appears that Bunill never gave his com germ a name and yet Lndwfg (Liehrbueh 
4er niederen Kryptogamen, p. 96) calls it BacilluB aecales (Bnrrlll), and Russell (Bac- 
teria in their Relation to Vegetable Tissue, p. t6) uses the name Bacillu9 Mew Burrlll. 
The studies of Dr. Theobald Smith (The Wilder Quarter-Century Book, 1893, p. 214) 
and of Dr. V. A. Moore (Agricultural Science, VIII, pp. 868-335) have shown that it Is 
identical with BacilluB cloaca Jordan (Report Mass. State Board of Health; Water 
Supply and Sewerage, Part n, 1890, p. 8M) which is probably the proper name to 
appl^ to it. 
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DISSEMINATION OF THE GERM. 

The chief method of dissemination of the germ is, probably, by 
diseased seed. That seed from diseased plants may contain the 
germs, usually in great number, is certain, and we have proven 
by experiment that some, at least, of these germs retain their 
vitality long enough to infect the plants of the new crop. Plants 
of the variety Early Cory were grown in pots of sterilized earth 
which were watered, when the rain-fall was insufficient, with 
sterilized water. .Every precaution, except that the pots were not 
covered, was taken to prevent contamination and yet several of 
the plants developed the disease. In this case, the infection must 
have been brought about by germs which clung to the seed. As 
an item of contradictory evidence, it should be mentioned that a 
pure culture of the germ on potato agar was found to be dead at 
the end of eleven months. 

Another common way in which the germ is disseminated is in 
the use of stable manure made by animals which have been fed 
on the diseased corn stalks. It may also be disseminated by 
means of the implements used in cultivation and by the washing 
of the soil during heavy rains. 

GEOGRAPHICAL DISTRIBUTION. 
The disease occurs in abundance throughout Long Island. 
The only other locality in which it is positively known to occur 
is in Iowa, and the proof of its existence there is based upon the 
exi>eriment above mentioned, in which Iowa-grown seed planted 
in pots of sterilized earth produced plants which developed the 
disease. A wilt disease of e^rly sweet corn has been reported to 
us from Madison, N. J., but no specimens were sent. In view of 
the fact that the disease may be disseminated by means of the 
seed, it is impossible to believe that it is confined to Long Island. 
In all probability it is widespread. 

REMEDIES. 
Since the cause of the disease is entirely within the tissues and 
probably gains entrance through the subterranean parts of the 
plant, the application of fungicides to the parts above ground 



Digitized byCjiOOQlC 



416 Bbpobt op the Mycologist. 

must be absolutely without avail. In the application of fungi- 
cades to the soil there is a possibility of success but it can 
scarcely be said that this line of treatment is a promising one* 
Soil treatment for the fungous and bacterial diseases of plants 
has been su<M5essiful in only a few instances. Lime is known to 
be a remedy for the club-foot disease of cabbage and the experi- 
menlB otf Thaxter* indicate that sulphur applied to the soil is a 
preventive of onion smut; but neither of these substances seems 
to have any beneficial effect on the sweet oorn disease. Two rows 
of sweet corn (one row of Manhattan and one row of Early Cory) 
fifty feet in length were treated with air-slaked lime by scatter- 
ing the lime, at the rate of 900 pounds per acre, in the drills with 
the seed. Two other rows of sweet corn (same varieties) were 
treated in the same manner with flowers of sulphur applied at 
the rate of 300 pounds per acre. Every plant in the four rows 
died from the disease, in most cases without forming ears. In 
the case of the lime it may be that better results would have been 
obtained if the lime had been applied to the soil several months 
before planting.! 

The planting of non-susceptible varieties, as far as practicable, 
is, of course, to be recommended. There are marked differences 
of susceptibility among varieties, and this fact can often be 
turaed to good advantage. In case it is necessary to plant sus- 
ceptible varieties it may be found advantageous to soak the seed 
before planting in some germicdde; for exiample, a weak solution 
of corrosive sublimate. However, treatment of the seeds with 
chemicals must be made with caution as there is danger of injur- 
ing the germination. The ears of diseased plants should never 
.be Tised for seed. 

•Thaxter, R. Conn. Agl. Exp. Sta. Ann. Kept, 1889, pp. 146-152. 

tif air-slaked lime Is applied the fall before the spring In which the cabbages are set 
It prevents the club-foot to a great extent, but if applied at the time of setting it ha» 
but little effect A notable example of this wafi observed at Woodbury, N. Y., the 
present season. A large seed-bed for cabbage and cauliflower was given a heavy appli- 
cation of air-slaked lime just before the seeds were sown. Nearly all the plants became 
affected with club-foot. 
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IV. EXPERIMENTS AND OBSERVATIONS ON 
SOME DISEASES OF PLANTS * 



F. C. STEWART. 



SUMMARY. 

I. The popular opinion that green manuring with rye will pre- 
vent potato scab has been found, by experiment, to be without 
foundation in fact Of the eix plats employed in the experiment 
three were green manured with rye, while the remaining three 
(alternating with the rye plats) were used as checks. On all six 
plats the tubers were badly scabbed, the rye plats being even 
worse than the check plats. 

II. An attempt to communicate the potato stem-blight by 
means of diseased " seed " failed. Unsuccessful attempts were 
made, also, to inoculate tomatoes, peppers, egg-plants, petunias 
and Chinese lantern plants by placing pieces of diseased tubers 
about their roots. The conclusion is that the disease is purely 
physiological and that there is no danger of spreading it by plant- 
ing diseased tubers. 

III. It has been shown by experiment that common salt solu- 
tion applied to the foliage of carnations or to the soil in which 
they are grown will neither prevent rust nor give the plants a 
more vigorous growth. 

IV. On Long Island it is unnecessary to commence spraying 
cucumbers (no matter what the date of planting) until the middle 
of July. In an experiment at Floral Park spraying increased 
the yield of early cucumbers at the rate of 30,450 fruits per acre. 

Downy mildew is easier to control by spraying than is anthrac- 
nose. 

•Reprint of Bulletin No. IM. 
27 
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On Long Island downy mildew appeared earlier and was more 
destructive in 1896 than in 1897, although the rainfall for July 
and August was much heavier in the latter season. The high 
temperature of August 1-15, 1896, was probably (responsible for 
the virulence of the disease in that year. 

In an experiment at Woodbury an acre of late cucumbers which 
were sprayed eight times with Bordeaux mixture yielded 101,960 
" pickles." The average yield of unsprayed cucumbers in this 
section was probably less than 20,000 per acre. 

PUismopara cubensia has been found on Cuomnia moschata 
(winter crook-neck squash), which is a new host for this fungus. 

I. PLOWING UNDER GREEN RYE TO PREVENT POTATO 

SCAB. 

There appears to be a quite widespread notion among farmers 
that potatoes will be free from scab {Oospora scabies) if grown on 
soil in which green rye has been plowed under just before plant- 
ing. Some even assert that this method will insure a smooth 
crop of tubers on land which has produced a scabby, crop the 
previous season. 

It is highly important to know if this opinion has any founda- 
tion in fact, because at the present time there is no thoroughly 
practical method known for circumventing the evil influence of 
scab-infested soil. Halsted* has advocated the use of flowers of 
sulphur, applied to the " seed " and in the drills at the rate of 
about 300 pounds per acre, but for some reason farmers are un- 
able, in practice, to confirm the results of his experiment. 

Why green rye should have any power to prevent potato scab 
is not clear. Flagg,t assuming the rye theory to be true, has 
suggested, as a possible explanation, that the rye brings about an 
acid condition of the soil which is well known to be unfavorable 
to the growth of the scab fungus. 

Although there appeared to be no good reason why green rye 
should! i>ossess the merits claimed for it, it was deemed worth 
while to test the matter by experiment; for experience has shown 

•Halsted, B. D. Field Experiments with PotetoeB. N. J. Agl. Expt Stas. Bui. 112; 
and N. J. Agl. Expt Stas. Kept. 1896, pp. 809-318. 

t Flagg, C. O. Green Manuring and Potato Scab. Cult, and Country Qent., Vol. LXI, 
p. 779. i .":! 
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that the popular opinioiiB of the people concerning agricultural 
practice are usually based upon fact Empiricism haa often led 
science. 

The experiment wafi made in cooperation with Messrs. White 
and Rice, of Yorktown, N. Y., and much credit is due these gen- 
tlemen for the painstaking manner in which thej carried out the 
details of the experiment. The land used for the experiment was 
in a young plum orchard and was fairly, though not absolutely, 
uniform. In 1896 it had grown potatoes which were so scabby 
that a large part of the crop was unmerchantable. In October, 
1896, the land was plowed and harrowed, and divided into six 
plats, lying side by side, as shown in the accompanjing dia- 
grammatic table. On October 12, rye was sown on three alter- 
nating plats, three other plats being left as checks. In spite of 
the lateness of seeding, the rye made a good growth, being about 
six inches high when plowed under, April 26, 1897. No fertilizer 
was used on any of the plats. The plats were planted April 28. 
Four rows were planted in each plat and exactly 175 pieces of 
" seed " (cut to two eyes) in each row. The " seed " consisted of 
slightly scabby tubers grown on the same land, and was of the 
variety Carman Ko. 1. In each plat two of the four rows were 
planted with tubers which had been soaked one and one-half 
hours in corrosive sublimate eolution, containing 2J ounces of 
corrosive sublimate in 15 gallons of water. The remaining two 
rows in each plat were planted with untreated tubers. 



Yield of Sound and Scabby Potatoes on Rte Plats and Check Plats. 



1 



Plats. 



I. 

II. 
III. 
IV. 

V. 
VI. 



llAnarins. 



Check 
Rye... 
Check. 
Rye... 
Check. 
Rye... 



Total check plats. 
Total rye i>Iat8 — 



No scab. 



LbB. 
308 
211 
248 
154 
229 
161 



785 
526 



Scftbby bnt 
merchantable 



Lbs. 
263 
162 
216 
198 
182 
212 



UnroertfhaDt- 
able. 



661 
572 



Lbs. 
236 
821 
319 
248 
134 
224 



689 
793 



Total. 



Lbs. 



807 
694 
783 
600 
545 
597 



2,135 

1,891 
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On all of the plats the potatoes came up well and produced a 
luxuriant growth of foliage. When the crop was harvested it 
was found that some of the tubers had rotted although the plants 
had received two applications of Bordeaux mixture, but the loss 
from rot was too small to materially affect the results so far as 
amount of scab is concerned. 

It was found that the total yield of the three plats on which 
rye had been plowed under was 1891 pounds, while the total 
yield of the three plats which had no rye was 2135 pounds. The 
smaller yield on the rye plats appears to have been due to the 
rye. At least, it is safe to say that the rye had no tendency to 
increase the yield. 

With reference to the amount of scab, the tubers were sorted 
into three classes: (1) Those entirely free from scab, (2) those 
which were scabby but merchantable, and (3) those which were 
so scabby as to be unmerchantable. The total yield of 1891 
pounds on the rye plats was divided among these three dasses as 
follows: No scab, 526 pounds; scabby but merchantable, 572 
pounds; unmerchantable, 793 pounds. Classified on the same 
basis the yield of the plats without rye was distributed as fol- 
lows: No scab, 785 pounds; scabby but merchantable, 661 
pounds; unmerchantable, 689 pounds. From these figures it will 
be seen that plowing under rye did not decrease the amount of 
scab in the least, but on the contrary apparently increased it 
considerably. 

From the results of this experiment, then, it appears that the 
practice of plowing under green rye to prevent potato scab is 
not to be recommended, inasmuch as it tends to increase rather 
than decrease the amount of scab and may, perhaps reduce the 
yield. 

CJoncerning the value of the corrosive sublimate treatment, 
different plats gave different results, but on the whole the treated 
were fully as scabby as the untreated. This has been the almost 
universal experience and our experiment only serves to empha- 
size the uselessness of treating the " seed " with corrosive subli- 
mate, if it is to be planted in scab-infested soil. The corrosive 
sublimate treatment did not reduce the vield. 
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II. THE COMMUNICABILITY OF POTATO STEM-BLIGHT. 

The potato stemrblight herein discussed is the one described by 
the writer in Bulletin No. 101 of this Station, pp. 83-84. The 
symptoms of the disease, as there given, are as follows: " First, 
there is a cessation of growth. The topmost leaves take on a 
yellowish, or in some varieties a purple color, and roll inward 
from the edges and upward, exposing the under surfaces. Thi« 
condition is followed by wilting and complete drying up of the 
entire foliage, the process taking from one to three weeks. The 
tubers ajypear to be sound, hurt:, when cut at the stem-end, black- 
ened fibers are seen penetrating the flesh to a considerable dis- 
tance materially injuring it for cooking purposes. No rot de- 
velops in the tubers. The stem just beneath the surface of the 
soil first shows discolored spots and later becomes dry and 
shriveled." 

This disease has continued to be destructive in 1896 and 1897, 
but the cause of it is still unknown. Formerly, a species of 
Oftspora was suapected of having some connection with it, but it 
is now very doubtful if any organism is responsible for the 
trouble. The portion of the stem which is below ground is quite 
evidently the seat of the disease, but no fungus hyphse can be 
found in the tissues of this part of the plant in the early stages of 
the diseai^; neither are bacteria abundant, and the few which 
are found in the tissues may easily have gained entrance after 
the death of the stem^ Numerous Petri-dish cultures of tissue 
from the interior of diseased stems were made with varying re- 
sults. Because of the nature of the disease and the position of 
the diseased part it is very difficult to prevent the intrusion of 
foreign germs. While these cultures were in progress portions 
of diseased tubers were placed in moist chambers, but without 
exception they failed to develop any growth whatever. This 
gave rise to the suspicion that the disease may not be due to any 
organism but is purely physiological. It was, therefore, deemed 
advisable to determine, by exx)eriment, whether the disease is 
communicable. 
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A quantity of badly diseased tubers was obtained and planted 
on land which had not grown potatoes for at least ten years. 
The tubers were cut with two eyes to each piece and care was 
taken that erery piece planted showed some of the disease. 
Nearly every piece of " seed " produced a plant, but many of 
them were very slow about coming up. They appeared weak, 
were of divers sizes and, up to the time of blossoming, were con- 
siderably smaller than plants from healthy " seed " planted at 
the same time. 

It was late in July before any of the plants showed symptoms 
of the disease, and at the close of the season only a few had had 
even a mild attack. When the tubers were dug just a few 
showed the characteristic blackening of the fibro-vascular bun- 
dles at the stem-end. 

In spite of their slow growth in the early part of the season 
they yielded well. Five rows fifty feet long yielded 275 pounds 
of merchantable tubers which is equivalent to. a yield of 266 
bushels per acre. It is evident that they were not badly dis- 
eased. 

Were the disease due either to fungi or bacteria, diseased 
tubers would, most likely, produce diseased plants. Since the 
disease is located in the subterranean stem, and to some extent 
in the tubers themselves, it is in the highest degree probable that 
the germs of the disease would become attached to the tubers 
and be distributed with them. The results of this experiment 
furnish strong evidence that the disease is not communicable, 
which is equivalent to saying that it is not caused by any vege- 
table organism. That the weather conditions were not unfavor- 
able to the disease is shown by the fact that a potato field about 
thirty rods from the experimental potatoes was badly affected 
and the disease was common in various localities on Long Island. 
It should be stated, however, that the plants were thoroughly 
sprayed with Bordeaux mixture (eight or nine times in the course 
of the season); but it is scarcely possible that spraying could 
prevent a disease like tMs in which the seat of the trouble is 
certainly below the surface of the soil. Moreover, we observed. 
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in 1896, a potato field which had been sprayed five times and yet 
it was estimiated that 33 per ceni: of the plants were aflfected by 
the disease. 

Although the experiment shows that a fair yield of healthy 
tubers may be obtained from diseased " seed/' we cannot recom- 
mend the practice of plianting snch " seed." fSix 50foot rows 
planted with healthy "seed" of the same variety and grown 
under parallel conditions, yielded 379 pounds of merchantable 
tubers, or at the rate of 305 bushels per acre, which is 39 bushels 
per acre above the yield from the diseased " seed." 

Attempts were made to inoculate the disease upon other 
solanaceous plants. Badly diseased tubers were finely chopped 
and put into the soil close about the roots of 28 young tomato 
plants, 25 young egg-plants, 10 younger pepper plants {Ca/p9%cum)y 
10 young plants of the Chinese lantern plant {Physalis francJietti) 
and 6 young petunias. These plants were kept under observation 
throughout the season, but none of them showed any symiptomB 
of a disease like the potato stem-blight. In fact, all of them 
except the petunias were remarkably healthy and productive. 
They, too, were occasionally sprayed with Bordeaux mixture. 

III. EFFECTS OF COMMON SALT ON THE GROWTH OF 
CARNATIONS AND CARNATION RUST. 

(Some florists have advocated the use of an aqueous solution of 
comimon salt (sodium chloride) on carnation foliage. The salt 
solution is to be applied in the form of a fine spray, and it is 
believed that the plants are benefited in two ways; (1) by pre- 
venting the attacks of rust {XJromxfces caryophyUinus), and (2) by 
giving the plants a more vigorous growth. 

iSome experiments which we have conducted during the past 
three years lead us to believe that salt solution is worthless for 
either of the above purposes. In a previous bulletin* we have 
reported a spraying experiment on carnations in which salt solu- 
tion (8 lbs. to 45 gals, of water) applied once a week, failed to 
prevent ruat in the least, every plant showing rust at " lifting " 
time; neither did the plants <seem to be any more vigorous or 

• New York Agl. Exp. Sta. Bui. 100, pp. 56-62. 
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to have maxle any better growth than nnsprayed plants of the 
same variety standing beside them. This experiment was made 
in 1895. In 1896 it was repeated, but no rust appeared on any 
of the plants, not even on the unsprayed ones^ so that this 
season's experiments gave no additional evidence as to the value 
of salt spray as a preventive of rust; but it was again observed 
that the sprayed plants made no better growth than the un- 
sprayed ones. « 

In addition to the spfraying experiment in 1896, aniother experi- 
ment was made to determine the effect of adding^ salt to the soil 
in which carnations are grown. On May 18, 1896, 50 rooted 
cuttings, of the variety Unele John, were potted in six-inch 
pots which were sunk in the soil out of dooars. They were 
divided into five lots of ten plants each and treated, at intervals 
of about two weeks, with different quantities of a two and one- 
half per eent salt solution as follows: 

Lot I. 10 c. c. salt solution, or 0.25 gram of salt per plant; 
Lot II. 40 c. c. salt solution, or 1 gram of salt per plant; 
Lot III. 80 e. e. salt solution, or 2 grams of salt per plant; 
Lot IV. 200 c. c. salt solution, or 5 grams of salt per plant; 
Lot V. Check. Not Seated. 

The salt solution was poured upon the surface of the soil in 
the pot around the base of the <plant and allowed to soak down. 
The dates of application were as follows: June 2, 16, 30, July 
14, 29, August 24, September 9 and 26. 

As in the spraying experiment of the same season, no rust 
appeared. At the conclusion of the experiment the plants were 
examined by an expert camationist who did not know how the 
different lots had been treated and hence could not i>ossibly have 
been prejudiced. He decided that the plants in Lot V had made 
considerably the best growth; that Lots I and II were about 
equal and second best; while Lots III and IV were about equal 
and poorest. It was very evident that the salted plants had 
made a less vigorous growth. 

In 1897 the experiment was repeated. As before, the plants 
were of the variety Uncle John, potted on May 18 in six-inch 
plots which were sunk in the soil out of doors; there were ten 
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plants in each lot; and the same quantities of a two and one-half 
per cent soltrtion were used. This time, however, Lot I was 
omitted. 

The dates of aipplying the 6alt solution in this experiment were 
afi fk>llow6: May 18, 28, Jnne 11, 26, July 9, 23, Angn«t 7, 20, 
September 3. 

All of the salted plants were again smaller than the nnsalted 
ones^ On August 27 four average planits of each lot, still in the 
pots, were removed to the greenhouse. Up to this date no rust 
had appeared, but on September 17, when the plants were next 
examined, every one was found to be rusty. From this time on 
the rust made rapid progibess and became even worse on the 
salted plants than on the unsalted. 

These experiments show that it is useless to try to prevent rust 
by the use of salt solution, applied either to the soil or to the 
foliage, and, also, that salt is not an aid to the growth of carna- 
tions. ' ' 

IV. FUBTHER EXPERIMENTS ON ePRAYING 
CUCUMBERS. 

Sprayinq Early Oucumbbrs. 

In the Long Island market gardens cucumbers are divided into 
two classes-yearly cucumbers and late cucumbers. The former 
are planted as soon as danger of frost is past in spring, and the 
fruits, which are allowed to attain a length of from five to seven 
inches, are sold in the city markets to be eaten fresh. Late 
cucumbers are planted from June 25 to July 4, and the 
fruits are gathered when they are from two and one-half to three 
and one-half inches in length. They are used for pickling pur- 
I>oses, and for the most part are sold directly to pickle manu- 
facturers who have esrtablished salting houses at various points 
in the farming districts. 

The spraying experiment reported in Bulletin No. 119 of this 
Station was made on late cucumbers. In 1897 the following 
experiment was made on early cucumbers. ESght rows of 28 hills 
each were planted early in May. The rows were five feet apart 
and the hills four feet apart in the row. The variety was White 
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Spine. When the plants were well started they were thinned to 
four in a hill. Throughout the whole seefion four of the eight 
rows were kept well covered with Bordeaux mixture (l-to-8 
formula) by frequent -sprayings, while the other four rows were 
not sprayed at alL iSpraying was commenced almost as soon as 
the plajttts were out of the ground, in order, if possible, to pre- 
vent the ravages of the striped cucumber beetle, Diaibrotica 
tnttata^ For this reason Paris green was added to the Bordeaux 
mixture used in the first three sprayings. The dates of spraying 
were: May 28, June 1, 11, 22, July 2, 12, 16, 23, 30, August 7, 
13, 20, 27, and September 7. In all, the plants were sprayed 
fourteen times and each time carefully so that the spraying was 
of the most thorough kind. 

The weather was unfavorable for cucumbers, still they grew 
fairly well. The first disease to make its appearance was a bac- 
terial wilt disease which commenced its rava^s about August 2, 
and during the two weeks following killed i)erhaps 50 plants on 
the unsprayed plat and only five or six on the »pra"yed plat. 
On August 11 there were traces of anthracnose, Colletotrichum 
lagenarium, on the unsprayed plat and from August 24 to the 
end of the season this disease was very destructive on the un- 
sprayed plat and also did some damage on the sprayed plat, 
particularly toward the close of the season. The downy mildew 
made its first appearance August 24 on the unsprayed plat where 
it spread rapidly and did much damage, but it did not attack the 
sprayed plat. s 

A careful record was kept of the numbed and weight of the 
fruits produced on the two plats. At each picking only those 
fruits which were more than three inches long were gathered. 
In other words, the fruits were allowed to attain a considerable 
size and most of them would pass in the market for '^ cucumbers " 
as the large fruits are called to distinguish them from " pickles '' 
which are the smaJl fruits used for pickling. The sprayed plat 
yielded 3,263 fruits which weighed 1,159 pounds; while the un- 
sprayed plat yielded 1,866 fruits, having a weight of 590 pounds. 
Impressed in more familiar terms, the yield i>er acre on the 
sprayed plat was at the rate of 71,100, weighing 25,265 pounds; 
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on the un»pray<ed plat at the rate of 40,650, weighing 12,860 
pounds. Hence, the increase in number of fruits per acre due to 
spraying was 30,450, and the increase in weight 12,405 i)ounds. 

The following table givee the nymber ajid weight of the fruits 
gathered at each picking: 

Yield op Cucumbers from Sprayed and Unsprayed Plats. 



DATE. 



July 26 

Angnst 2 
August 7, 
August 11. 
August 16 
August 20 
August 24 
August 27. 
August 31 
September 4 
September 8 
September 10. 
September 14. 
September 18, 

Totals 



Spbated. 



Knmber. Weight. 



16 
89 
184 
184 
378 
256 
322 
234 
370 
298 
300 
151 
288 
193 



3,263 



Lbs. 
3.25 

22.25 

60.25 

60.50 
139.75 

96 

99 

73 
157 
117 
128 

38 
105 

60 



1,159 



Unsprated. 



Number. Weigbt. 



31 
112 
155 
158 
269 
220 
236 
124 
241 
108 

87 
. 43 

44 

38 



1,^ 



Lbt. 

9.50 
28.25 
57.25 
54 

109.50 
70.50 
72 
32 
80 
32 
17 

8 
11 

9 



590 



It is important to observe that in the first two pickings the 
unsprayed plants yielded more than the sprayed. This shows 
that at the beginning of the experiment the unsprayed plants had 
at least an equal chance with the sprayed, so that the differences 
which appeared later may be justly attributed to the spraying. 
Moreover, it shows that up to the close of July there was no 
appreciable benefit from spraying, and this means that the six 
applications made prior to July 15 were unnecessaryw Spray- 
ing deterred the striped cucumber beetles but slightly and this 
small benefit was counterbalanced by the injurious effect of the 
Bordeaux mixture on the growth of the young plants. There 
was no discoloration of the foliage such as occurs when the Bor- 
deaux is improperly prepared, but the sprayed plants were some- 
what smaller for a considerable length of time. All observations 
go to show that spraying (on either early or late cucumbers) need 
not be commenced until after July 15. The past season there 
was scarcely a trace of anthracnose on cucumbers anywhere on 
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Long Island until after August 1, and downy mildew did not 
appear until three weeks laster^ The time of appearance of both 
these diseases is more dependent upon the weather conditions 
than upon the stage of growth of the plant Both early and late 
cucumbers are attacked at about the same time. 

The very thorough spraying which the plants received gave 
complete protection against downy mildew but only partial pro- 
tection against the anthracnose. In the latter part of the season 
there was sufficient anthracnose among the sprayed plants to 
seriously affect the yksld. By consulting the table on page 427, 
. it may be seen that the last picking was made September 18, 
whereas there was no frost until tSeptember 28. After Septem- 
ber 18, the anthracnose became so severe on the sprayed plat 
that the plants dried up and produced thereafter only deformed 
fruits or " nubbins." From this it appears that anthracnose is 
more difficult to manage than downy mildew, and that to prevent 
it the spraying must be done very thoroughly and repeated at 
short intervals. Of course this test was a severe one because of 
the close proximity of the diseased plants on the un»prayed plat. 

'An unexpected result of the experiment was the influence 
which the spraying seemed to have in checking the wilt disease. 
The wilt disease killed about fifty plants on the unsprayed plat 
and only five or six on the sprayed plat. Considering the small 
size of the plats this difference is worthy of note. 

Until near the close of the season the percentage of deformed 
fruits produced by the sprayed plants was very small — ^nmch 
smaller than in the case of the unsprayed plants. 

Why Plasmopara ctibemis Was More Abundant in 1896 Than in 

1897. 

Halsted* has published observations which indicate that the 
Peronosporeae, in general, thrive best in wet seasons. For Plds- 
mopara ctibensis no such observations have been recorded, but 
from the following it appears that this fungus is influenced more 
by temperature than by rainfall. 

*HalBted, Byron D. Downy Mildews In a Dry Season. Bulletin fronn the Botanical 
Department of the Iowa Agricultural College. 1888; and, Peronosporea and Rainfall. 
Journ. Myc, Vol. V, pp. 6-11, 1889. 
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In 1896, Plasmopara cuhemia made its first appearance on Long 
Island about August 7. In 1897 it did not appear until August 
24, and was not nearly so destructive as in 1896. Without 
doubt this difference was due to some difference in the weather 
conditions prevailing during the two seasons, and inasmuch aB 
August is the month in which the fungus commences its ravages, 
it is likely that the variable factor should be sought in the wea- 
ther records of that month. The New York State Weather 
Bureau has stations on Long Island at Brooklyn, Willets Point, 
Brentwood and Setauket. A comparison of the records of these 
stations for August, 1896, with the records of the same 
stations for August, 1897, shows that the only important differ- 
ence is in the temperature for the first fifteen days of the month. 
This difference is brought out in a striking manner in the follow- 
ing table of daily mean temx)erature* which shows that the 
average temperature for the first half of August, 1896, was 7° 
higher than for the same period in 1897. 

Tbuperature Bbcord, August 1-15, 1896 and 1897. 



The rainfall for August was somewhat greater in 1897 than in 
1896, and this alone should be suflftcient evidence that the rainfall 
is not the controlling factor in the development of downy mil- 
dew. However, if it is desired to go back to the month of July 
we find that 1897 was much the wetter. The records are as fol- 
lows: 

Rainpall Record, July and August, 1896 and 1897. 





July 1896. 


August 1896. 


July 1897. 


August 1897. 


BrookWii ...... ...... ...... .... .... 


IncheR 
4.23 
5.79 
4.70 
2.74 


Inches. 
8.22 
1.64 
4.20 
2.35 


IncheP. 

11.06 

9.75 

10.00 

18.18 


Inches. 
4.10 


Willets Point 


2.26 


Brentwood. ..... ...... ...... .... .... 


2.10 


Setauket - 


5.oa 







* Computed from records published in Report of the New York State Weather Bureau, 
Vol. VIII. No. 8, p. 8. and Vol. IX, No. 8, p. 8. 
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One Hundred Thousand Cucumbers from an Acre op Sprayed 

Plants. 

In the spraying experiment against the downy mildew made 
at Woodbury, Long Island, in 18d6, and reported in Bulletin TSo. 
119, the protection against the disease was not complete. Toward 
the close of the season the downy mildew became quite abundant 
on the sprayed pJatQ. The infection came, of course, from the 
badly diseased plants in the adjoining rows which had not been 
sprayed. In practice, no unsprayed rows would be left and it is 
reasonable to expect even better results than were obtained in 
that experiment 

For the purpose of ascertaining to what extent the disease can 
be controlled when an entire field is sprayed, the following ex- 
periment was made at Woodbury, on the farm of Mr. B. C. CJolyer, 
the gentleman who cooperated with us in the experiment made 
in 1896. In a meadow of clover and timothy, equal parts, an 
exact acre of land was selected. The grass was removed about 
June 20 and the land immediately plowed and spread with 
barnyard manure. It was then thoroughly harrowed with a disc 
harrow and marked out 3^ by 4 feet. Next Mapes' Fruit and 
Vine fertilizer, 1,000 pounds, was drilled into the rows, 400 
pounds of kainit sown on broadcast and the field again har- 
rowed.* The seed, which was of the variety Early Cluster, was 
planted June 26th. On account of heavy rains it was necessary 
to do considerable replanting, some Mils being replanted twice, 
but eventually nearly a full stand was obtainedv The acre was 
sprayed eight times with Bordeaux mixture (l-to-8 form,ula), ap- 
plied with a knapsack sprayer. The dates of spraying were as 
follows: July 22, 30, August 7, 16, 25, September 4, 13, and 20. 
A killing frost occurred on the night of September 28. 

The cucumbers were contracted to the H. J. Heinz Company, 
which has a factory at Hicksville, at f 1.50 per thousand for the 
larger ones and 75 cents per thousand for the small ones, or 
gherkins. Below is the factory record of receipts from the ex- 
periment acre: 

•It should not be asflumed that the Station recommends this method of mannrine* 
The manuring and preparation of the land were left entirely to the Judgment of Mr. 
Colyer, who was Instructed to " put the land In proper condition to grow a good crojK 
of cucumbers." ' 
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Cucumbers from Sprated Aork, Sold to Picklb Factory. 



DATE. 



August 14.... 
August 16 — 
August 18.... 
August 20.... 
August 23..., 

August 25 

August 28.... 
August 30.... 
September 1 
September 3 
September 6 
September 9 
September 11 
September 14 
September 16 
September 18 
September 21 
September 23 
September 27 

Totel. 



Number of 
fruits of the 

proper size 
for pickles. 



80 

200 

400 

750 

2,050 

2,225 

2,925 

5,040 

3,575 

3,900 

7,350 

3,230 

6,400 

4,700 

2,350 

3,900 

4,160 

1,675 

700 



55,610 



Number of 

small fruits or 

gherkins. 



50 
300 
75 
650 
1,225 
1,335 
1,220 
1,655 
1,000 
1,450 
3,025 
1,410 
1,600 
2,065 
1,590 
1,900 
2,000 
6,075 
3,225 



31,850 



To the above number must be added 1,500 large ones and 13,000 
small ones which were gathered on September 2Q\h, the day after 
the frost. These were soJd in Wallabout market, Brooklyn, be- 
cause no cucumbers would be received at the factory after frost. 
They brought flO. 

Summarized, the results are as follows: 

55, 610 large " pickles " at $1.50 per thousand ^8Si 40 

dl,^^ smaU " pickles " at 75 cents per thousand 23 86 

13,000 smaU ^pickles" l„.^^^.. ^^^ ^^ ^ 

/ e^ , ... ,., ., ( Sold at Wallabout for. . • 19 00 

1,500 large "pickles" > 

101,960 $126 25 

When frost came the plants were entirely free from downy 
mildew and anthracnose, although both of these diseases were 
abundant in most of the cucumber fields in the vicinity. The 
nearest source of infection was an unsprayed muskmelon i>atch 
about thirty rods distant. 

Ordinarily, 100,000 cucumbers per acre would not be consid- 
ered a large yield but for the past season it is uncommonly large. 
The average yield per acre of cucumbers on Long Island in 1897 
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was smaller than in 1896, when it was about 20,000 per acre. In 
some sections the crop was almost a total failure. In 1896 the 
downy mildew was by far the principal enemy, but in 1897 it 
seemed as if all of the enemies of the cucumber had combined 
for its destruction. The weather was very unfavorable, and 
downy mildew, anthracnose and the bacterial wilt disease were 
all destructive. Indeed, it was impossible to determine which of 
these four causes was responsible for the most damage. 

t 

Shade as a Preventive op Downy Mildew. 

It is a matter of common observation that down mildew is less 
destructive to cucumber plants which are partially shaded; *op 
example, plants growing under trees or in weeds and particularly 
portions of vines which run out into the grass and tall weeds at 
the borders of the field. 

It was attempted to make a practical application of thkr fact 
by planting rows of sweet corn alternately with rows of cucum- 
bers. Bows of sweet corn were planted five feet apart, and when 
the corn was a few inches high rows of cucumbers were planted 
between the corn rows. On the same date other hills of cucum- 
bers without the corn were planted close by for comparison. 

As might have been expected, the unshaded plants made con- 
siderable better growth than the shaded. There seemed to be 
no difference in the amount of anthracnose, only a slight differ- 
ence in the amount of downy mildew, and the bacterial wilt dis- 
ease was decidedly nwore destructive among the shaded plants. 

It seems improbable that shade can be advantageously em- 
plc^ed as a preventive of down mildew. 

A New Host por Plasmopara cuhensis. 

The recorded hosts of Plasmopara cuhensis are as follows: 

(1) " On leaves of some cucurbitaceous plant "* (from Cuba); 

(2) Cucumis sativa L. (cucumber) ;t 

•Berkel07, Rer. M. J. and Curtis* Dr. M. A. Fungi Cubentei. Joum. of the Llnnaeoa 
Soc. Botany X, p. 863. 1S69. 
tParlow, W. G. Notes on Fungi. Bot Gaz., XIV. p. 189. Aug.. 1889. 
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(3) CwMrbita mawima Duchesne (sqiiash);* 

(4) Gucurbita pepo L. (pumpkin) ;t 

(5) Citrulhi8 vulgaris Schrad. (watermelon) ;$ 

(6) Cucumis mdo L. (muskmelon);§ 

(7) Gucumia anguria L. (gherkin gourd). || 

To this list of hosts must now be added Cucumis moschata 
Duchesne (winter crook-neck squash) on which the fungus was 
found in abundance at Floral Park, N. Y., during the past season. 

*Halited» Byron D. Some Notes upon Economic Peronoeporee for 1889 In New Jer- 
sey. Joum. of Myc, b, p. 201. 

tHslstad, Loo. oit 

tHalsted, Byron D. Notes upon PeronosporeeB for 1881. Bot. Gaz., XVI, p. 889. 
Dec, 189L ( 

SHalsted, B. D. Report of the Botanist Fourteenth Ann. Rept. N. J. State Agr, 
Bxp. Sta. and the Sixth Ann. Kept, of the N. J. Agr. Coll. EbQ>. Sta. for the year 
1893, p. 868. 

II Swinsle, W. T. Some PeronosporacesB in the Herbarium of the Dirision of Vegetable 
Pathology. Joum. of Myc, vn, p. 126, 1892. 

28 
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REPORT OF THE ENTOMOLOGISTS. 



INSPECTION OF NURSERIES AND TREAT- 
MENT OF INFECTED NURSERY STOCK * 



V. H. LrOWB. 



SUMMARY. 

Most of the nurseries inspected have been found practically free 
from insect pests of a serious naiture. Ten Important species 
have been found at different times, however, in sufficient numbers 
to do serious injury. In all cases efforts were at once made to 
clean out the stock thus infested. The most important insect 
which, attacks nursery stock in this State is the San Jos^ scale. 
It is important to nurserymen not only because of the injury 
which it may do to the infested stock, but because it is greatly 
dreaded by l^th dealers and fruit growers alike. Hence, stock 
from a nusery which is known to have been once infested does 
not find a ready sale. 

Experiments in dipping and spraying young nursery trees indi- 
cate that plant lice may be controlled in the nursery by dipping 
the curled tips of infested trees in a solution of whale oil soap, 
one pound to seven gallons of water. The work should be done 
early in the season. *Flea beetles attacking young pear and apple 
trees may be held in check by spraying with green arsenite, one 
pound to 100 gallons of water, and the canker worm will succumb 
to the same treatment. 

The experiments in fumigating nursery stock with hydrocyanic 
acid gas, when the stock is piled in the cellar for winter storage, 
indicate that this method may prove practical, thus avoiding the 
necessity of building special fumigating houses. 



•Reprint of BuUeUn No. 186. 
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INTRODUCTION, 

In the spring of 1896, the Maryland Legislature passed a law 
providing that aU nursery stock shipped into that state mufirt: be 
accompanied by a certificate. This certificate musrti state that 
the stock has been duly inspected by an authorized official and 
pronounced by him free from indications of the presence of dan- 
gerously injurious insects and plant diseases. It is^^stated that 
this law was for the especial purpose of protecting Maryland 
fruit growers from the furth^ importation into their 'State of 
that much-dreaded pest, the San Jos^ scale. Other States fol- 
lowed suit until seven now have similar laws and the question of 
similar legislation is being agitated in as many more. 

Owing to this agitation and also to the fact that much has been 
said and written about the San Jos^ scale, its rapid work as a de- 
stroyer of fruit trees and shrubs and the ease with which it can 
be transported on nursery stock, Western New York nurserymen 
soon found themselves in a position where it was necessary to 
have their nurseries inspected or be seriously handicapped by the 
inspection laws of other states. 

Although there was no evidence of an organized effort on the 
part of the nurserymen to have the work of inspection put upon 
A proper basis, .the Station at once undertook to accommodate 
them and has endeavored to do so as far as possible during the 
past two years. 

That there will be still further need of nursery and orchard in- 
spection in the State seems very probable. The San Jos^ scale 
has been found in abundance in some sections of the State and 
has already shown that it can thrive in Western New York. The 
fact, also, that a small nursery has been found in the western part 
of the State and others in the southeastern, in which the scale 
has been thriving for several years, indicates that this insect may 
have a much wider distribution within our borders than is at 
present suspected. This seems all the more probable when we 
reflect that just over the line in Canada the scale has been found 
in a number of orchards and it is known to occur in states bor- 
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dering New York on the east, south and west. At present there 
is no law io hinder the importation of infested stock from all of 
these directions and no provision made for a systematic effort 
to prevent the further spread of this and similar pests within the 
State. 

The insects discussed in this bulletin have been found in more 
or less abund^ce in the nurseries from time tO; time. 'All of 
them are readily transported on nursery stock and hence are of 
importance to the nursei^man as well as the fruit grower. 

The problem of how best to control the numerous species of 
insects which attack the growing plants in the nursery is a very 
important one. The few experiments noted in this bulletin are 
incomplete, but it is expected that as opportunity is afforded they 
will be continued until more definite results are reached. This 
work will be greatly aided by the increased facilities at the 
Station. 

INSPECTION OF NURSERIES IN WESTERN NEW YORK. 

Method of Inspection. 
The immediate surroundings of the nursery were first noted 
and any old neglected orchards bordering on the nursery, or neg- 
lected blocks of stock were first carefully examined. On several 
occasions neglected apple orchards or a few old neglected apple 
trees were found badly infested with various species of injurious 
ineects, principally the woolly aphis. Further examinations 
showed that many of the nursery trees in the immediate vicinity 
were infested with the same species, the indications b»eing that 
the insects had originally come from the old trees. After the 
orchard trees were examined the condition of the more immediate 
surroundings of the blocks, such as the fence corners, etc., were 
noted and any suspicious looking shrubbery subjected to a care- 
ful scrutiny. The nursery rows were next examined, the usual 
method being to go back and forth across the rows a number of 
times until the general appearance of the trees was well ^noted. 
All suspicious looking trees were, of course, carefully examined. 
Where possible, the examination was repeated two or three times 
during the season. 
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Value of Inspbotion. 

It is a difficult matter to estimate the real value of nursery 
stock inspection. Very much depends upon the care with which 
the work is done. Judging from our own experience and from 
the work that is being done in other states, inspection which in- 
cludes not only the nursery but the orchard as well, properly 
carried out, can be depended upon to bring to light the worst 
oaees, at least, of infesrta/tion by the San Joe^ scale and other in- 
sects and plant diseases of a seriously injurious nature. Judg- 
ing from our observations one of the chief benefits which has 
thus far resulted from nursery stock inspection in this State, is 
to make the growers and dealers more careful as to the condition 
of the stock sent out. It is probably not overestimating the 
value of nursery and orchard inspection to say that, properly 
carried out, it will be a constant stimulus to the production of 
clean, healthy stock, and will result in effectually holding in 
check such dreaded pests as the San Jo&6 scale. 

Thosd Benbfitbd by Inspdotion. 

If inspection has a tendency to bring a better class of nursery 
stock on the market, then it is evident that not only the nursery- 
men, but all interested directly and indirectly, in the growing of 
trees, shrubs and vines are more or less benefited thereby. 
Where the inspection is extended to the orchard the benefit is 
much greater. Farmers should keep this in mind and note care- 
fully the condition of the trees when they come from the nursery 
and watch for the development of injurious insects and diseases. 
In this way each farmer can be the inspector for his own prem- 
ises. Nurserymen have usually considered inspection something 
of an annoyance but cheerfully take the necessary steps for their 
own benefit and to satisfy their customers. 

A Growing Demand for Inspbction. 

As previously stated, several states have recently passed in- 
spection laws similar to the Maryland law. Hence all nursery- 
men doing business in these states require certificates in order to 
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prevent serious interference with their business. These restric- 
tions to the trade have created a demand for nursery stock in- 
spection which is far too great for a station entomologist to meet 
proi>erly without aid if he expects to carry on his regulai' work. 
We found the demands for this kind of work so heavy during the 
past season that, in order to prevent a too serious interference 
with other duties, it was necessary to restrict our inspection for 
the most port to Ontario Coiinity alone. As yet no provision has 
been made either by State or federal law to meet this urgent de- 
mand of a highly important industry. 

Varieties of Trees, Shrubs and Vines Examined. 
It is not necessary to give a list here of the varieties of trees, 
shrubs and vines examined. It is safe to say that practically all 
the varieties of plants grown as nursery stock in Western New 
York, both in the field and under glass, were examined on differ- 
ent occasions. By far the greater part of the »tock inspected, 
however, consisted of the various varieties of fruit trees. 

Varieties of Tresss Most Commonly Infested. 
These were the apple, peach and pear trees. The apple and 
pear trees were most commonly infested with the woolly aphis, 
and this pest was most often found on the Ben Davis and Yellow 
Transparent apples and upon the standard pears. In most cases 
of infested pear trees, the blocks were next to blocks of infested 
apples, the indications being that the insects had oome from 
the apples to the pears. The peach trees were infested with the 
peach-tree borer. 

Species of Insects Included in this Report. 

Only the more important species which are readily transferred 
on nursery stock are included in this report. No account is 
taken of the large number of species which attack the stock dur- 
ing the growing season but which do not remain on the trees 
after the leaves are taken off and hence are not readily scattered 
over the country by means of nursery stock. 

For convenience the species herein discussed may be grouped 
under four heads as follows: 
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I. Insects which secrete or otherwise produce a scale-like cov- 
ering Scald Insbcts, 

including the oyster-shell bark-louse, scurfy bark-louse, the New 
York plum lecanium, the oak scale and the San Joe^ scale. 

II. Insects which secrete honey dew or a bluish-whie flooculent 

substauice Plant Lios, 

including the woolly aphi!» of the apple. 

III. Insects which bore into the trees Borers^ 

including the peach-tree borer. 

IV. Insects which feed on the buds and leaves and which hiber- 
nate on the twigs in protective cases Case-Bearers, 

including the pistol-oase-bearer and the cigar-case-bearer. Al- 
though not a true case-bearing insect the bud moth may for 
convenience be included under this head. 

SCALE INSECTS. 

Scale insects are among the most common of the insect pests* 
The group includes a large number of species. As destructive 
insects they rank among the first and are to be dreaded, not only 
because of the great injury which they can inflict, but because 
most specie^ are very hard to eradicate from a nursery or an 
orchard after they have once become well established. As a rule^ 
however, scale insects need not become abundant in the nursery 
if the stock is carefully watched and the first few trees found 
infested are either treated or burned. The most important spe- 
cies found are discussed in detail as follows: 

The Oyster Shell Bark Louse. 
MytUdspis pamorum Booich^. 

This insect is so commonly found in the orchard that it is liable 
to be considered of little importance. It is less harmful than 
many other scale insects yet it is capable of doing very serious 
injury, especially in the young orchard, and for this reason 
should be considered an important pest in the nursery, even 
though the nursery trees themselves do not usually become badly 
infestedL 
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History, — But little is known of the early history of this spe- 
cies. Aoeording to our best authorities it is undoubtedly of 
Bkiropean origin but was introduced very early into this country. 
It was first described in 1738 by a Frenchman named Beaumer 
who found specimens on an elm in his native country. Accord- 
ing to Dr. Howard* it was known in this country as early as 1794. 

The earliest account which we have seen relating to the insect 
in this State was published by Dr. Asa Fitch in 1856 in his first 
report as State Entomologist (p. 31). Dr. Fitch states that the 
insect was then known " everywhere through the northern states 
. . . infesting the orchards to a grievous extent, causing the 
death of many trees and impairing the health and vigor of many 
-more." The same writer quotes a Wisconsin correspondent who 
states that the insect was evidently introduced into Wisconsin as 
early as 1840. It is thus shown that the species had a wide 
distribution in this country at an early date. 

Present distribution. — The oyster-shell bark-louse is known all 
over the world. It occurs in more or less abundance wherever 
apples and pears are grown. In the United States it is reported 
from Maine to California, although it is not so well known in 
many of the western states as in the east and south. It is widely 
distributed throughout this State. While we are receiving speci- 
mens from new localities every year, up to the present time speci- 
mens have been received from the following counties: Erie, 
Niagara, Monroe, Wayne, Ontario, Yates, Schuyler, Seneca, 
Cayuga, Onondaga, Cortland, Jefferson, Lewis, St. Lawrence, 
Columbia, Kings, Queens and Suffolk. 

Food plants. — The list of food plants for this insect includes a 
large number of our common trees and shrubs. In the nursery 
it is especially abundant upon fruit trees, such as apple and pear, 
but it should be watched for on other stock such as currant, 
gooseberry, blackberry and raspberry, also on ornamentals such 
as maple, birch, elm and lilac. 

Descriptions and Kfe history. — The life history of the oyster- 
shell bark-louse is very similar to that of many other species of 
scale insects. If an infested tree is examined in the winter the 

*Tear Book U. 8. DepL Agr. 1894, p. 266. 
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scales will be found to present the appearance shown in Plate 
XIX, fig. 1, which is from a photograph of an infested apple twig, 
natural size. It will be observed that although differing in shape, 
being longer and narrower, the scale® bear a slight resemblance 
to an oyster-shell, hence the name. If one or two of these scales 
are turned over [Fig. 2.] -they will be found to be well filled with 
dreamy white eggs. If, however, the eggs are not observed until 
nearly ready to hatch they will have turned to a dark reddish- 
brown color. There are usually between forty and fifty, although 
the number may vary greatly. We have found as few as thirty 
and more than •sixty under different scales. The shriveled body 
of the female scale will be found occupying a iwrtion of the 
smaller end. The eggs vary in shape as shown at Fig. 3, which is 
from a x>hotomicrograph showing a number of the eggs greatly 
enlarged, but in general appearance slightly resemble miniature 
hens' eggs. They al^ vary in size, but from a number of meas- 
urements we found that an egg of average size would measure 
about 0.3 nun. by 0.18 muL 

The eggs remain protected by the scales all vrtnter. In this 
climate most of them have hatched by the first of June. In some 
seasons they hatch earlier than others. Last year many newly 
hatched lice were observed on apple trees in the vicinity of the 
Station as early as May 7. 

The newly hatched liee are very small, measuring only about 
0.4 mm. in length and half as broad. A good idea of their shape 
is given in Plate XX, fig. 1, c. Their bodies are nearly flat and 
light yellow in color. They wander about for a short time, vary- 
ing from a few hours to a day or more, finally settling down, 
most of them on the new growth, where they begin to suick the 
sap by means of their shatp, thread-like mouth parts. They 
probably never go to the leaves and only one or two cases have 
been reported where the scales were found on the fruit. It is 
probable that when once settled on the bark the females never 
move. 

The scales grow rapidly and by the latter part of July are 
mature. Most of the scales grow to have the appearance already 
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referred to and »hown at Plate XIX, fig. 1. These are the female 
scales and they are in a very large majority. The male scales are 
much smaller, and more regular in outline. The posterior portion 
of the scale is also very different in that it is hinged so as to 
allow the mature male to escape. 

In color, the male and female scales are similar, both finally 
becoming an ash gray tint. The matuire male is a delicate two- 
winged insect very different in appearance from the female. A 
matui»e male is shown in Plate XX, fig. 1, a, and a mature female, 
with her scale removed, at e. 

The eggs are laid during the middle of the summer, the body 
of the female growing smaller as each one is produced until 
finally there is little left but a withered skin. The eggs remain 
under the scales ail winter, finally hatching in the spring as 
previously stated. 

Means of distribution. — As the scale passes the fall, winter, and 
part of the spring in the egg stage, the eggs being protected by 
the scales, it is evident that the insect may be easily distributed 
by means of infested stock. When the trees are not badly in- 
fested the scales are easily overlooked, and thus as each scale 
protects thirty or forty eggs, a nursery tree even slightly infested 
may finally harbor enough scales to do very serious injxiry in the 
orchard. 

Remedial measures. — Badly ipfested nursery trees should be 
dug up and burned. Where especially choice trees or shrubs are 
infested they may be successfully treated either by applying a 
wash during the winter or by spraying in the spring while the 
young lice are active. For a winter wash either kerosene emul- 
sion or whale oil soap may be used. The kerosene emulsion 
should be diluted with three parts of water, and t^e whale oil 
soap* used at a strength of one pound to two gallons of water. 

Before applying the wash the infested parts should either be 
scraped gently or rubbed with a stiff scrubbing brush to loosen 
the scales. This allows the insecticide to reach the eggs which 
would otherwise be protected by the scales. For spring treat- 

*In buying whale oil soap much pains should be taken to get a good article. Much 
of the soap on the market is very poor. The Leggett brand has proTon of good quality, 
also that manufactured by Jas. Gk)od, Philadelphia* Pa. 
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ment, spray the trees as soon k« the young liee appear. Either 
kerosene emulsion or whale oil soap solution may be used. The 
former should be diluted with seven parts of water and the latter 
used at a strength of one jwund to seven gallons of water. 

Where practical the winter treatment is preferable, as many of 
the yoUng scales may be easily missed. In case of badly infested 
trees, however, both the winter and spring treatment may be 
given with excellent effect. 

The Scurfy Bark-lousb. 
Chionaspis fwrfurua Pitdu 

Like the oyster-shell bark-louse, this species occasionally be- 
comes suflSciently abundant to do serious injur;)'. We have seen 
it in the nursery as often as the other si)ecies, and have found it 
doing very serious injury in at least one large pear orchard in the 
State. 

History. — Although this species is less frequently mentioned in 
the writings of early American entomologists, it was well known 
at an early date as an injurious species. B. D. Walsh and other 
writers on American entomology mentioned it as early as 1860. 
Since that time it has been freqxiently mentioned by American 
writers. . i : 

Present distribution. — According to Dr. Howard* this species is 
now known to occur in the District oif CJolmnbiai and twenty 
states, including Massachusetts on the east, Georgia on the south 
and southern Oalifomia on the west. The same writer also states 
that it has been recently reported in England. It is undoubtedly 
widely distributed in this State. Up to this date we have re- 
ceived specimens from Ehie, Niagara, Monroe, Wayne, Ontario, 
Yates, Schuyler, Seneca, Cayuga, Onondaga, Columbia, Queens 
and Suffolk counties. 

Food plants, — The most common food plants for the scurfy 
bark-louse are apple and pear. In the nurseries we have found 
it more abundant on pear trees than on any other stock. In one 
instance nearly all the trees in a small block of standard pears 

•Year Book U. S. Dept. Agr. 1894, p. 259. 
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were very badly infested, a majority of them being seriously in- 
jured. We have found it ui>on apple, pear, crab apple and quince. 
In addition to these food plants Dr. Howard* gives black cherry, 
choke cherry, currant, mountain ash, Japan quince and peach, 
the last named having been sent from two localities in Georgia. 

Descriptions cmd life history. — ^The general appearance of the 
mature female scales ia shown in Plate XIX, Fig. 4, which is from 
a photograph of an infested pear twig. They are dirty white in 
color. The life history of this species is very similar to that of 
the oyster-shell bark-louse. The eggs are found under the scales 
during the winter, but usually in less nu^mlbers than in the pre- 
ceding species; aliso, instead of being cream white, they are pur- 
plish red. The young scales hatch in the spring at aibout the 
time the young oyster-shell bark-lice appear, which they resemble 
very closely. The male scales are much smaller than the female 
scales, and, unlike them, are brilliant white. They are also quite 
different in shape, the sides being nearly parallel with two longi- 
tudinal ridges extending along the upper surface. * 

Means of distribution. — ^This insect is distributed by means of 
infested nursery stock in the same manner as the preceding 
apecies. Owing to their lighter color, however, they are more 
easily seen, and hence there is less excuse for sending out infested 
stock. 

Remedial measures. — The treatment recommended for the 
oyster-shell bark-louse will prove equally effective for this insect 

The New York Plum Lboanium. 
Lecanium cerasifex tFitch(?). 

The sudden appearance of this insect three years ago in over- 
whelming numbers in some of the large plum orchards of west- 
ern New York is, doubtless, fresh in the memory of orchard- 
ists and nurserymen throughout the State. Very little is heard 
of this scale now, however, owing to the fact that it disappeared 
almost as suddenly as it came. But it may still be seen occasion- 

*Year Book U. S. Dept Agr. 1894. p. 2«0. 
t Identified by Mr. Th. PergAnde. 
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ally in most plum orchards and during the past season we found 
it scattered in several nurseries, hence it may yet be considered 
a pest which sho>uld be carefully watched with a view to prevent- 
ing other serious outbreaks. 

History. — Previous to 1893 but little was known of this insect 
in this State, although it seems to be the prevailing opinion 
among prominent fruit growers that the insect has been in the 
phim orchards of western New York for twenty years or more, 
but not in sufficient nunubers to cause special comment. During 
the seasons of 1893 and 1894 the insect did great damage to 
western New York plum orchards, but in the spring of 1895 
comparatively few of the scales oould be found, most of them 
having succumbed to the attacks of parasites, predaceous insects 
and climatic changes. 

Present distribution, — ^Aocurate data as to the present distribu- 
tion of this insect is wanting. This or a very similar species, 
however, is known in the south and a species which is probably 
identical is rej^rted from En^gland. Judging from our observa- 
tions during the past season, the scale is at present scattered 
through many of the larger plixm orchards in western Now York 
and may be occasionally seen in the nurseries, but in only a 
few cases have we found it in sufficient numbers to do serious 
injury. We have observed the species in the following counties: 
Niagara, Orleans, Genesee, Monroe, Ontario, Seneca, Cayuga, On- 
ondaga^ Richmond and Queens. 

Food plants, — As its name indicates, this species is especially in- 
jurious to the plum. It has also been reported upon apple, pear, 
maple, Cissus, cherry and peach. In addition to these food plants 
the writer has found a very closely allied if not identical species 
upon quince, apricot, cultivated blackberry, cultivated grape, 
honey locust, black ash and iron wood [Ostryia], 

Descriptions and Ufe history, — ^A detailed account of this insect 
is given in the Fourteenth Annual Report of this Station, pages 
574-593. As comparatively few of the reports are left for distri* 
bution, however, it may be well to repeat the life history of the 
insect substantially as given therein. 
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The general appearance of the insect is shown at Plate XIX, fig. 5. 
At a the mature scales are shown enlarged and at h the mature 
and young hibernating scales, natural size. Unlike the two pre- 
ceding species, this scale passes the winter in the larval state. 
After the first few warm days of spring, the young scales begin to 
move about, but soon find a suitable place to settle down to again 
suck the sap of their host plant. They soon begin to grow with 
astonishing rapidity. Previous to this time the male and female 
scales are very much alike, but as the season advances the female 
scales are seen to grow to large oval fleshy scales, while the males 
are much smaller, oblong and slightly oval in shape. A delicate 
white waxy scale is their only protection. The mature male is a 
delicate two-winged insect, in general appearance resembling the 
males of the two preceding species. Under this delicate covering 
the male undergoes its transformations, finally, about the time the 
female becomes full grown, emerging as a mature insect. 

About the middle of May or early in June the females are ma- 
ture and egg laying begins. The eggs are oblong oval in shape, 
pearly white and have smooth shells. . They are laid under the 
mother shell, which is only the hardened integument of the parent 
insect, the mother scale herself literally turning into a mass of 
eggs. The number of eggs produced by a single scale varies 
greatly, probably from ^ve or six hundred to over two thousand, 
the writer having counted over twenty -one hundred under a single 
female. 

The newly hatched scales remain under the mother shells for a 
time varying from a few hours to two or three days. At this time 
they vary in size from 0.5 to 0.75 mm. in length and are a little 
more than half as broad as long. Their bodies are also very thin 
and slightly curved above. 

As would be supposed, a swarm of little scales 1p produced from 
a single mother. After leaving the mother shell they travel about 
apparently aimlessly for a time, but within a fewdnys settle down, 
most of them upon the under surface of the leaves along the raid 
ribs and larger veins, although many may be found upon the 
upper surface as well. Still others, however, may be found scat- 
29 
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tered about promiscuously on both surfaces of the leaves, and it is 
not unusual to find some that have remained behind on the new 
and tender twigs. When attacking the leaves of the quince, they 
seem to prefer the upper surface, for out of a large number of 
quince leaves examined only an occasional scale could be found 
on the under surfaces, while the upper surfaces were moderately 
infested. It should be remembered that these young scales are 
very small at this time, and as they closely resemble the leaf in 
color and are almost semi-transparent, they are easily overlooked. 
Hence in examining the leaves for them it is well to use a small 
magnifying glass. 

The scales grow slowly during the summer and gradually 
change to a dark, reddish brown color. During all of this time, 
however, they suck the sap vigorously and secrete much honey 
dew, causing the leaves, branches and fruit to become sticky and 
unsightly. 

During the latter part of August or early in September the 
.young scales migrate to the twigs and branches and even the 
trunk to seek shelter for the winter. On badly infested trees they 
may frequently be found overlapping one another and in sheltered 
places, as in crevices in the bark, it is not unusual to find them 
two or three deep. In this condition they remain until spring, 
when activity is again renewed and the life cycle completed. 

Mecms of distribution. — The hibernating scales are easily car- 
ried about on nursery stock. Young nursery trees probably sel- 
dom become badly infested. All of the infested trees which we 
have seen had but comparatively few scales on them and these 
were scattered about on the trunks and branches and were usually 
hidden in scars on the trunks and near the buds so effectually 
that they were easily overlooked. Thus the young scales, al- 
though not protected by a scaly covering, are not easily rubbed 
ofl! and hence may remain on trees shipped long distances without 
injury. 

Remedial mcasure.<i, — In the report above referred to we have 
given a detailed account of a series of experiments with kerosene 
emulsion as a remedy for this species. It was found that kero- 
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sene emulsion, diluted with from fout to six parts of water, could 
be depended upon to kill the hibernating scalee when applied to 
the infested trees in the form of a »pray. When the spray is to 
be directed against the newly hatched lice, the emulsion should 
not be diluted with more than nine parts of water. 

The Oak Scale. 
Aaterodiaspis queroicola Bouch^. 

There are but few references to this insect in the writing« of 
American entomologists. In his report for 1880, p. 330, Prof. 
J. H. Oomstock, who was then Entomologist of the United States 
Department of 'Agriculture, published a description of the male 
and female, the former being taken from Signoret. Another ref- 
erence is in Insect Life, Vol. II, p. 41, in which I>r. L. O. Howard 
states that this scale is found almost solely upon American oake 
in a grove in the Department grounds, previously referred to by 
Professor Oomstock in his report for 1880. In Insect Life, Vol. 
VII, p. 120, Mr. 0. L. Marlatt gives the result of experiments 
against this insect. He found that the n.ewly hatched young 
could be killed by spraying the infested trees with kerosene emul- 
sion, one part to thirteen parts of water. In the same volume, 
page 428, a brief reference is made to a note by Mr. B. Newstead 
in the Entomologist's Monthly Magazine for April, 1895, in which 
he states that, although birds are not usually supposed to feed on 
scale insects, he had found that the blue tit and longtailed tit 
feed on this and certain other species. 

It is probable that, except in isolated cases, the species haa 
never been a serious pest in this country. 

As its name implies, this scale attacks the oak. iSome idea of 
its general appearance can be had by referring to Plate XIX, 
fig. 6. This figure is from a photograph of an ;nfested twig, 
natural size. The female scales are nearly circular and somewhat 
conical. They are dark or yellowish green in color. When one of 
the mature scales is removed, it will be found to have made a pit- 
like depression in the bark. The mature female scales will meas- 
ure from 1 mm. to nearly 2 mm. in diameter. According *o Sig- 
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noret, as quoted bj Comstock, the male scales are oval and usu- 
ally smaller than the females, measuring but 1 mm. in length. 
But little is known of the life history of this speciee. 

'We have seldom found this scale in the nursery. It may do 
serious injury on large trees, however. A good illustration of 
this is on one of the principal streets of Geneva, where most of 
the English oaks, Quercus rohar^ which line the streets for two or 
three blocks on either side, have been either killed or nearly so 
by this scale. So far as we know its only food plant is the oak. 

The San Josi: Scale 
Aspidiotua pemidosus Comst. 

At present this is the most imiwrtant of all the species of in- 
sects which attack nursery stock. It is important, not only be- 
cause of the injury to the trees which it is capable of doing, but 
because nurserymen and fruitgrowers are afraid of it, and hence 
hesitate to buy stock from a nursery in a locality where the scale 
is known to exist. It is also of especial interest to nurserymen 
and fruit growers in this State because it is being found each 
season in new localities within our borders. The finding of the 
scale in a small nursery near Union Springs probably means that 
it has been sent to numerous localities within the State. Much 
has been written about it and it has been described and its life 
history written over and over again. Yet a very large majority 
of the nurserymen and fruit growers of the State seem to have 
but little idea of the true nature of the insect. It may be well, 
therefore, to give a somewhat detailed account of it in these 
pages. 

Hisiory. — ^The original home of the San Jos^ scale is not posi- 
tively known. Some writers think that it originally came from 
South America while others believe that its native home may 
have been Japan or possibly Australia. But wherever its original 
home may have been it is said to have been known in the San 
Jos6 Valley, California, as early as 1870. In 1880 Prof. J. H. 
Comstock described it and gave it its scientific name. It was 
not discovered in the east until 1893 when a few trees in an 
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orchard at OharlotteflvUle, Va., were found infested. Subsequent 
inyestigations showed that these trees came originally from a 
New Jersey nursery. In 1894 the scale was found on Long Island 
and other points in this State. 

Present distribution. — According to Messrs. Howard and Mar- 
latt* the scale was known in 1896 in Alabama, Arizona, Califor- 
nia, Delaware, Florida, Georgia, Idaho, Indiana, Louisiana, Massa- 
chusetts, Maryland, New Jersey, New York, New Mexico, Ohio, 
Oregon, Pennsylvania, Virginia, Washington, West Virginia and 
British Columbia. In addition to the above states it is now 
known to occur in several localities in Michigan and in the prov- 
inces of Canada. In this State it has been found in the following 
counties: Suffolk, in several orchards; Queens, in three nurseries; 
Kings,, in one small orchard near Brooklyn; Orange, in an orchard 
at New Milford (Dr. Lintner); Dutchess, in an orchard near Pough- 
keepsie; Columbia, in an orchard near Germantown and two at 
Kinderhook; Tompkins, on ornamentals on the campus of Cornell 
University; Seneca, two trees, which have been burned, in an 
orchard near Farmer; Cayuga, in an old nursery near Union 
Springs. 

Food plants. — The following list of food plants, which includes 
those observed up to 1896, is given by Dr. J. B. Smith.t It will 
be of especial interest to nurserymen and hence is given here in 
full. Linden, enonymus, almond, peach, apricot, plum, cherry, 
locust, spiraea, raspberry, blackberry, rose, hawthome, ootoneas- 
ter, pear, apple, quince, flowering quince, gooseberry, currant, 
flowering currant, persimmon, acacia, elm, osage orange, English 
walnut, pecan, hickory, alder, chestnut, oak, birch, weeping wil- 
low, laurel leaved willow, Kilmarnock willow, sumach and grape. 
A list published in July, 1897, by Prof. F. M. WebsterJ includes 
black walnut, Carolina poplar, lombardy poplar, golden leaf 
poplar, European willow, cut leaf birch, flowering peach, 
flowering cherry^ American linden, European linden, hardy 
catalpa and mountain ash in addition to those given abova 

*U. S. Dept Agr. Div. Ent Bui. 8» new lerles. 
tN. J. Agl. Bxp. Stas. Kept 1896, p. 647. 
I Ohio Agl. Exp. Sta. Bui. 81, p. 184. 
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From the above Bsts it will be Been that the scale may be 
found on practically all claBsee of nursery stock grown in the 
east. It is not known to attack citrus fruits. 

Descriptions and life history. — ^A good idea of the general ap- 
pearance of the scale is given in Plate XXI, figs. 1 to 4. Here the 
scales are shown natural size and enlarged on both twigs and 
fruit. The female scales are greatly in excess of the males, which 
is the case with most other scale insects. The following 
description is taken from Bui. 3 (new series), U. S. Department 
of Agriculture Division of Entomology, by Howard and Marlatt, 
p. 46: " The scale of the female is circular, very slightly raised 
centrally, and varies in diameter from 1 to 2 nmu, averaging 
about 1.4 mm. The exuviae is central or nearly so. The large 
well-developed scales are gray, excepting the central part 
covering the exuviae, which varies from pale to reddish yellow, 
although in some cases dark colored. The scale is usually smooth 
exteriorly or sometimes slightly annulated, and the limits of the 
larval scale are always plainly marked. The natural color of the 
scale is frequently obscured by the presence of the sooty fungus 
[Fumago salicina]. 

The microscopic characteristics of the mature female are 
shown at Plate XX, ^g. 2. At h the ornamentation of the anal 
plate is shown. This is of especial value in determining the 
species. Those who wish to make microscopical examination of 
the insect to determine the species, will find that the character- 
istics of the anal plate can be brought out by boiling the insect 
for. a few minutes in a weak solution of caustic potash, then 
washing, then, after placing in alcohol for a short time, cleaning 
in oil of cloves or other convenient cleaning solution* The speci- 
men should then be mounted in balsam. The male scale is darker 
than the female scale, " oblong oval " in shape, " nearly twice 
as long as wide and about half the diameter of the female scale." 
(Howard and Marla;tt.) The mature male is a delicate two 
winged insect, orange yellow in color excepting the head, which 
is somewhat darker. 

The main points of the insect's life history may be briefly 
stated as follows: • In this climate, if an infested tree is ex- 
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amined during the winter the scales will be found varying in size 
from less than half grown to fully matured. On badly infested 
trees they are crowded in great numbers very close together. 
On trees not badly infested they will be found in groups of from 
two or three to many more with numerous individuals scattered 
about on the bark. The writer has not had an opiportunity of 
studying the life history of the scale in western New York until 
within the past few weeks, and hence no observations have been 
made as to the time the females first begin producing young in 
the spring. On Long Island, however, the males mature in 
April and during the following month the females begin giving 
birth to young. Unlike most scale insects, the young are 
brought forth, in nearly all cases, alive. According to Howard 
and Marlatt the average number of young produced by a single- 
female is 400. The period during which an individual female 
will continue producing young lasts for six or seven weeks. The 
newly born scales are nearly microscopic in size, with bodies 
oval in shape, when viewed from above, and orange yellow in 
color. They remain under the mother scale for a short time, 
finally coming forth to wander about until a suitable place is 
found to insert their sharp thread-like setae by means of which 
they suck the sap. By this time thread-like waxy secretions 
have begun to appear on the back of each little scale. These 
waxy secretions together with the cast skins form the scales. 
At first there is no difference in appearance between the male and 
female scales, but according to Howard and Marlatt* the differ- 
ence becomes apparent after the first molt. Owing to the com- 
paratively long period during which young are produced it is 
difQcult to ascertain the number of generations. Judging from 
the scales, a« they appear in the winter, however, it is probable 
that young are produced until the latter part of the summer or 
early in the fall. After all their young have been brought forth 
the old females die, the young surviving to continue the species. 
Means of distribution. — ^Locally the active scales are undoubt- 
edly carried about by birds; insects, such as beetles; and prob- 
ably on the clothing of i>ersons working in the infested nursery 

*U. 8. Dept Agr. Div. Bnt. Bui. Z, new series, p. 46. 
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or orchard. An illnstration of this was noticed in one of tlie 
nurseries previously referred to. In this nursery it is evident 
that the scales were first introduced on a few trees. These are 
very badly infested, those in their immediate vicinity less so and 
those four or five rods away still less. Along the road border- 
ing this nursery and about forty rods away are a dozen or more 
pear trees which have been in bearing about two years. These 
are healthy, vigorous trees and are only very slightly infested 
having evidently become infested only within the past year. It 
seems very probable that the only way the scales could have been 
brought to these trees was by some of the means above referred 
to. 

It is undoubtedly safe to say that the scale is sent broadcast 
over the country by means of nursery stock more than in any 
other way. It is true that infested pears from Oalifornia have 
frequently been found on fruit stands in some of our eastern 
cities, but there is very much less chance of spreading the scale 
in this way than by infested nursery stock. Infested trees dug 
either in the fall or spring will carry dormant scales. 

Remedial medsures. — ^Various insecticides have been tested in 
the east against this insect. Eight of the most important of 
these are discussed in Bulletin No. 87 of this Station. The insec- 
ticide which has proved the most successful in the east is whale 
oil soap. This should be applied at least twice to the infested 
trees in the fall after the leaves have fallen, at a strength of two 
pounds to a gallon of water. Another application should be 
made in the spring before the buds begin to swell. A portion 
of an infested plum orchard which was carefully sprayed with 
whaJe oil soap at this strength was practically freed from the 
scale after two applications. It is important to have good whale 
oil soap. -That manufactured by Leggett Bros., 301 Pearl Street, 
New York, and by James Good, 514-518 Hurst Street, Philadel- 
phia, is highly recommended. Dr. J. B. Smith* recommends a 
fish oil soap, which can be made after the following formula: 

Goncentrated lye 3% pounds. 

Water 7% gallons. 

Fish oil 1 gallon. 

•N. J. Agr. Bxp. SUi. Rapt. 18M, p. HI. 
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The lye should be dissolved in boiling water and the flsh oil at 
once added. This mixture should be kept boiling for two hours 
and then allowed to cool. This soap should be used at a strength 
of one pound to one gallon of water. 

Pure kerosene oil has been used as a winter application with 
varying degrees of success. It will kill all the scales with which 
it comes in contact, but unless the tree is very hardy or the con- 
ditions are just right it is liable to kill the tree also. It should 
not be used except in extreme cases. 

When the trees or nursery stock are to be fumigated with 
hydocyanic aeid gas, the gas may be generated after the follow- 
ing formula: 

Fused cyanide of potassium (98 per cent) ^ 1 oz. 

Sulphuric acid, commercial 1 oz. 

Water 3 ozs. 

Pour the water and the sulphuric acid into a glass or glazed 
earthenware dish. When this is placed where it is to remain 
add the cyanide of potassium. This will generate enough gas for 
150 cubic feet of space. Much care should be taken that the 
operator does not breathe any of the fumes. 

Fumigation is not considered the most practical method of 
treatment for infested orchard trees here in the east, but it may 
be used for infested nursery stock. On another; page reference 
is made to treating nursery stock in large cellars. A convenient 
house for fumigating a small amount of nursery stock is shown 
at Plate XXII. These may be built any convenient size. They 
are built of a double thickness of boards with building paper be- 
tween to make them as nearly air tight as can be conveniently 
done. The door is made to fit very tight. The stock is piled in 
the house in such a manner as to allow the gas to circulate freely. 
One generator with enough material to flll the space is placed 
about the middle of the floor and as soon as the cyanide is added, 
the door is shut and the stock left for an hour. When the fumi- 
gating is done on a cool, cloudy day or at night, there is practi- 
cally no danger of injuring the stock as shown by the fact that 
various varieties of fruit trees, also currants and gooseberries, 
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have been exposed in the building shown in the plate and in 
others in their immediate vicinity, all night without the least 
apparent injury. 

A. closely allied species common in New York. — This insect, 
Aspidiotus ancylus Putn., resembles the San Jos^ scale in gen- 
eral appearance and is frequently mistaken for it. It is not a 
serious pest in this State, however, but in the south it may occur 
in sufficient numbers to do serious injury to the infested plants. 
Its life history has not been worked out for this locality. 

We have frequently found this species in the nursery, usually 
on young plum trees, but in no instance were the scales in suffi- 
cient numbers to injure the trees to an appreciable extent. 

According to Prof. T. D. A. Oockerell* this scale is found up- 
on ash, maple, beech, linden, oak, osage orange, peach, hackberry, 
bladder nut and water locust. 

PLANT LICE. 

The nature of these insects in general need not be enlarged 
upon here as the principal print© in their development will be 
touched upon in another bulletin. These insects were unusually 
abundant last year in both nurseries and orchards. One of the 
species, Hyalopterus pruni, which was abundant on the plum last 
season is shown at Plate XXIV, fig. 5. This species was also 
very abundant in some of the nurseries examined last season but 
will be discussed more in detail in the bulletin above referred to. 

The Woolly Louse of the Apple. 
Schizeneura lanigera Hausm. 

The writer has found this species more common in New York 
nurseries than any of the other injurious insects. As a rule 
apple trees were the worst infested, but blocks of pears or quince 
trees growing next to blocks of infested apples, were also usually 
infested. 

The life history and habits of this insect together with its im- 
portance as a nursery stock pest are discussed by the writer in 
the Annual Report of the Station for 1896, pages 570-577, and 
hence it will be unnecessary to discuss these points in detail here. 

*U. S. DepL Agr. Div. Ent. Bui. No. 6, technical series, p. 20. 



Digitized byCjiOOQlC 



Nbw York Aqricultubal Expbrimbnt Station. 459 

It may be stated, however, that in some sections of the State this 
species of woolly aphis is doing very serious injury every year 
both in the nurseries and young orchard& The insect and its 
work are illustrated at^ Plate XXIII, figs. 1 to 5. All of the 
photographs for this plate were made from an infested apple 
tree taken from a nursery at Gteneva. The insect works on both 
roots and branches. Those infesting the former are referred to 
as the root inhabiting form and those on the branches as the 
aerial form. The injury to the roots caused by the lice is shown 
at Fig. 3. The larger roots are more or less deformed and are 
covered with galls. A nearer view of some of the galls is shown 
at Fig. 4. Fig. 1 shows the appearance of a badly infested twig. 
The lice collect on the under sides of the limbs and twigs and 
secrete a bluish white cottony substance which completely covers 
them. If these lice are removed it will be found that they have 
formed numerous galls and pits on the bark. At Fig. 2 one of 
these galls and some of the lice, with most of the cottony sub- 
stance removed, are shown enlarged to about four times natural 
size. 

The lice are distributed in the nursery or orchard by means of 
the migrating females, but they are distributed over the country 
by means of infested nursery stock. Many trees with infested 
roots are shipped, but the lice are frequently found in the scars 
along the trunks of the young trees as shown at Fig. 5. The 
lice hibernate in these scars and other similar places on the 
trees. The winter eggs may also be frequently found among 
these hibernating lice. In a large majority of cases the infested 
trees found on the packing grounds during the past two seasons 
by the writer, were harboring the lice in these scars on the 
trunks only, very few of them having infested roots. It is im- 
portant that nurserymen and buyers take pains to avoid selling 
or planting stock thus infested. The lice can be easily and 
quickly killed by touching these infested scarsr with a cloth 
saturated with kerosene oil. 

This -insect is widely distributed throughout the United States 
and is well known in Europe. It is probably found in this State 
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wherever apples are grown. Our records show that it has been 
either observed by the writer in injurious numbers or reported 
to the Station from the following counties: Chautauqua, Mon- 
roe, Wayne, Ontario, Yates, Seneca, Cayuga, Columbia, Dutch- 
ess, Queens and Suffolk. 
I BOBEBS. 

This group includes a number of the most serious pests in nur- 
sery and orchard trees. By " borers ^' is usually meant those in- 
sects which bore into the roots, trunks or branches of the in- 
fested plant. As the larvsB are most active in the injurious work 
the term refers especially to them. The only species of borer 
which was found doing serious injury in the nurseries is the 
peach tree borer. 

Thb Psagh Tbbb Borbb. 

Swnmna exiUosa Say. 

This insect is also discui^ed at length in the Annual Beport 
of this Station for 1896, pp. 559-567, and hence need be only 
briefly mentioned here. 

The nature of the insect is shown at Plate XXIV, figs. 1 to 3. 
The injury is done by the larvse which bore into the trunk or 
roots, feeding largely on the sapwood. One of the larvse is shown 
at Fig 1. At Fig. 2 the pupa (a) and male (6) and female (c) moths 
are shown. Both figures are from photographs showing the 
originals natural size. At Fig. 3 an upper and side view of one 
of the larvfiB slightly enlarged is shown. 

In some sections of the State this insect is usually very abun- 
dant. The borers were much less frequently found the past 
season than the season previous. 

This insect has also a wide distribution and is well known in 
all parts of the State. We have found it especially abundant in 
Monroe, Wayne, Ontario, Seneca and Cayuga counties. 

CASE-BEABING INSECTS. 
Under this head may be included two species of insects which 
have done serious injury in the nurseries and orchards, especially 
the latter, in this State during the past two seasons. These are 
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commonlj known as the pistol-case-bearer and the dgar-casc- 
bearer. They are called case-bearers because the caterpillars 
conetrnct cases for themselves which they carry on their backs 
and whieh serve as protection to the owners. 

The Pistol-Casb^Bbarer. 
Coleophora malivorella Riley. 
This insect should receive the careful attention of both nursery- 
men and fruit growers as it is becoming a very serious pest. It 
is especially injurious to the apple and pear and is known to 
attack the quince. The principal injury is done to the buds and 
expanding leaves. The young caterpillars construct pistol- 
-^shaped cases soon after hatching. They hibernate in these and 
during the winter the oases may be seen attached to the twigs, 
as shown at Plate XXIV, fig. 4. The case-bearers are more no- 
ticeable during the spring or early summer as their cases are 
much larger and their injurious work more apparent. This 
insect is discussed in detail in Bulletin No. 122 of this Station. 

The pifitol-case-bearer is probably distributed over a consider- 
able area in the eastern states. It is especially injurious in the 
apple orchards of western New York. The writer has observed 
it in seriously injurious numbers in some of the large orchards 
in Orleans, Monroe, Wayne, Ontario and Seneca counties. 

GlGAR-OASB-BBARisR. 

Coleophora fletcherella Femald. 
. A closely allied species is the cigar-case-bearer. The case of 
the mature caterpillar resembles a miniature cigar, hence the 
name. The writer has not observed this si>ecies in the nursery 
as frequently as the other, but it is well known as a serious -pent 
in the apple orchards, especially in the western part of the State. 
The hibernating case-bearers of this species are not as easily de- 
tected as those of the other. Their cases are smaller, usually a 
little lighter colored and bent in the shape of a crescent moon. 
They are usually found close beside the winter buds or partially 
hidden in a fold in the bark or the angle made by a branching 
twig. It is as widely distributed as the former species and is 
found on the same food plants. 
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Thb Bud Moth. 
Tmetocera ocdlana Schif . 

Although not a case-bearing insect the discussion of the 
species may be placed here for convenience. 

History. — This ©pecies is probably of European origin. It was 
known as a serious pest in this country neariy fifty years ago. 
Since then it has been recorded as a serious pest in various parts 
of the eastern states. 

PreserU distribution. — It is probably well distributed through- 
out the eastern states. It is also well known in Canada. It has 
been found in Missouri and as far west as Idaho. 

Food planfts. — The writer has obeerved this insect upon apple» 
pear, plum and peach trees. According to Prof. M. V. Slinger- 
land,* who has made a careful study of this species, it also 
attacks the cherry, quince and blackberry. 

Descriptions and Ufe history. — The life history of this insect has 
not been studied out by the writer. As given by Prof. Slinger- 
land, in the bulletin above referred to it is briefly, as follows: 
Usually the nurseryman or fruit grower is not aware that this 
insect is injuring his trees until he finds that many of the leaf 
buds fail to produce leaves in the spring. Upon examination the 
little brown caterpillars may be found eating out the tender 
centers of the swelling buds. Later in the season they attack the 
unfolding leaves, drawing them together wjth silken threads as 
shown at Plate XXIV, fig. 6. By June the caterpillars are full 
grown. The pupa stage is passed in these nests, " in a tube of 
dead leaves,'^ and lasts about ten days. The parent insects are 
dark ash gray moths marked with a cream white band across the 
front wings. In three or four days after emerging the moths lay 
their eggs. The eggs resemble minute drops of water and are 
laid singly or in clusters on the leaves. The eggs hatch in from 
seven to ten days. The young caterpillars soon begin to feed on 
the skin of the leaf. They also make for themselves tubes of silk 
usually along the midrib of the leaf. They continue to feed dur- 
ing July and part of August, devouring only the soft parts of the 

•Cornell UniT. Acl. Bxp. Sta. Bid. 107, p. R, 
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leaf. During August the caterpillars migrate to the twigs where 
they spin silken cases on which to pass the winter. These cases 
are about one-eighth of an inch long, and as they lie close to the 
bark and resemble it in color are not readily detected. 

The writer has quite frequently found these cases with their 
hibernating caterpillars on nursery trees about to be shipped 
from the packing grounds. It is in this manner that the insect is 
most readily distributed over the country. 

Remedial measures. — Where practicable the trees should be 
thoroughly sprayed with Paris green, 1 pound to 150 gallons of 
water, before the buds open in the spring. Two applications will 
be found better than one, the object being to keep the buds 
coated with the poison so that the first meal of the caterpillars 
in the spring will be a poisoned one. Experimento at this Sta- 
tion have shown that the bud moth can be held in check in this 
way. 

In nurseries and in orchards, also, serious injury may be pre- 
vented by cutting out the nests which are rendered conspicuous 
by the partially dead leaves. This should be done beforfe the 
moths come forth, thus reducing the numbers of the next brood. 

EXPERIMENTS IN TREATING INFESTED NURSERY 

STOCK. 

Dipping Young Stock Infestbd with Plant Liob. 

As noted on a previous page, plant lice have been unusually 
abundant during the past season. Their injurious work has been 
especially evident in the nurseries. The greatest injury was 
usually caused to seedling and one-year-old fruit trees. The lice 
attacked the tender leaves at the tips of the young trees soon 
causing them to curl so badly that the insects could not be 
reached with a spray. In the nursery in which the experiments 
were made the infested trees, principally sweet cherry, apple and 
pear trees, showed serious injury from the effects of the lice 
The experiments were undertaken with a view to determining a 
practical method of checking the injurious work of the lice. It 
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was evident that spraying would not be a success and so dipping 
the infested trees in a solution of whale oil soap and water was 
resorted to. It might at first seem that this method would be 
impractical because of the time and labor involved, but it should 
be remembered that the lice appear on comparatively few trees 
first, others becoming infested from these later in the season, and 
hence if they are successfully treated more serious injury by the 
lice may be prevented. 

All of the trees used in the experiments were seedlings, one- 
year-olds and two-year-olds. As the lice were congregated on the 
leaves at the tips it was necessary to wet only this portion of the 
tree. The dipping of the stock was found to be a very simple 
matter. Three or four men carrying pails filled with the solution 
passed through the blocks and, picking out the infested trees, 
bent them over carefully and dipped their tips into the solution, 
taking care to hold them long enough to wet all of the lice. It 
was found unnecessary to spend more than two minutes to a tree. 

Ewperiments. — About a thousand trees were used in experi- 
ment's, which for convenience may be divided into six blocks. 
Blo<^s I and II were sweet cherries badly infested with the black 
cherry aphis, Myzus cerasi. Blocks III and IV were apples also 
badly infected, but with the apple aphis, Aphis mali. Blocks V 
and VI were standard pears infested with a species of plant lice, 
Aphis sp. Blocks I, III and V were treated the same day, a bright, 
warm day about the middle of July, with a solution of whale oil 
soap, 1 pound to 3 gallons of water. Blocks 11, IV and VI were 
treated within two days of this time, under p^ractically the same 
weather conditions, with a solution of whale oil soap, 1 pound 
to 7 gallons of water. But one application was made in each 
case. 

Results. — In nearly every case where the stronger soap solu- 
tion, 1 pound to 3 gallons, was used, the leaves were more or less 
injured. The pears were injured most while there was not much 
difference between the apples and cherries. So far as could be 
ascertained, all of the lice on these trees were killed. The weaker 
solution, 1 pound to 7 gallons, did not injure the foliage in any 
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instan<5e, but proved fully as effectual as the stronger solution in 
killing the lice. These treated trees were not seriously infested 
again during the season. 

Conclimons, — The above experiments indicate that, when young 
nursery trees become so badly infested with plant lice as to make 
spraying impractical, they may be successfully treated by dipping 
the curled tips in a solution of whale-oil soap, one pound to seven 
gallons of water. The expense and labor were so slight as to be 
factors of but little importance. When thoroughly done but one 
treatment is necessary under ordinary circumstances. 

Spraying Young Grafts. 

Most of these experiments were conducted against a large 
species of flea-beetle, Systena huddoniaa Forst. The beetles were 
very abundant during June and July on apple and pear grafts in 
a nursery near the Station. The beetles fed voraciously on both 
upper and under surfaces of the leaves, eating away the tender 
tissue and causing them to wither and die. About twenty-five per 
cent of the grafts were killed before the experiments were com- 
menced, and a whole block of 20,000 apple grafts was seriously 
threatened. The beetles were also doing serious injury in a small 
block of two-year-old apples and a large block of two-year-old 
pears in the same nursery. Green arsenite was used in all the 
experiments, and in each case suflflcient lime was used to make 
the mixture "milky" in appearance. A barrel and pump, 
mounted on a small stone boat which could be easily hauled be- 
tween the rows by one horse, was used. To each lead of hose a 
V was attached so as to support two short lengths of hose. Two 
men followed the pump, spraying two rows at a time, thus requir- 
ing three men to do the work. Improved Vermorel nozzles were 
used. 

Ewperiments. — Block 1; one-year-old apple grafts sprayed June 
16, with green arsenite, 1 pound to 150 gallons of water. June 18 
this block was again sprayed, but the poison was used at a 
strength of one pound to 100 gallons of water. June 25 a third 
application was made, the poison being used at the same strength. 
80 
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Block II; two-year-old apple trees sprayed June 18 and again 
June 25, with green arsenite, one pound to 100 gallons of water. 

Block III; two-year-old pear trees sprayed June 18 and again 
June 25 with green arsenite as in Block II. 

Block IV; one-year-old apple grafts badly infested with canker 
worms. This block was sprayed early in June with the green 
arsenite, one pound to 100 gallons of water. A second applica- 
tion of the poison was unnecessary. 

BesuUs. — ^The green arsenite at one pound to 150 gallons of 
water had but little effect on the beetles. Where the stronger 
mixture was applied the effect was very apparent, after the second 
application. But few live beetles could be found, and after the 
third application no further injury to the stock was noticed. Al- 
though most of the spraying was done on a bright warm day, the 
most tender leaves did not show the slightest indications of hav- 
ing been burned by the green arsenite. 

Block IV was freed from canker worms by one application of 
the poison at the strength stated. 

Oonchmom. — ^While these experiments should be carried fur- 
ther before final conclusions are reached, the results indicate that 
young grafts may be safely sprayed with the green arsenite, one 
pound to 100 gallons of water, provided enough lime is added to 
give the mixture a " milky " appearance. It may be here stated 
that it is important to add the lime as it no^t only makes the mix- 
ture spread and adhere to the leaf better, but prevents burning 

the foliage. 

Spraying Cut-Lbavbd Birch. 

These trees constituted a small block in one of the Geneva nur- 
series. Nearly all of the trees were badly infested with thi-ips 
[Thrips sp.] These are very small, almost microscopic insects, 
which feed on the soft parts of the leaves, soon causing them to 
wither and die. They are frequently very injurious, and are well 
known to both gardeners and fruit growers. They are hard to 
reach with insecticides, as they fly away as soon as disturbed by 
the spray mixture. The trees in question were beginning to show 
the injury which the insects were causing before the spraying .was 
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done. In all caseB much pains was taken to wet both upper and 
under surfaces of the leaves. 

Ewperiments. — ^About the middle of June the block was sprayed 
with a solution of whale-oil soap, one pound to seven gallons of 
water. After waiting two days no beneficial results were appa- 
rent. The block was again sprayed with whale-oil soap, one 
pound to four gallons of water. This had the effect of keeping 
the insects away for a few days, but injured the- foliage slightly 
during one or two warm bright days which followed the applica- 
tion of the soap. In about six days from this last application the 
trees were again sprayed, this time with whale-oil soap, one 
pound to seven gallons of water, with the addition of flowers of 
sulphur, one ounce to each gallon of solution. This proved much 
more effectual than either of the other applications. Another 
application of the soap solution with the sulphur added was made 
a week later. Although this species of thrips continued abundant 
throughout the season on other ornamentals in the immediate 
vicinity of the block of birch, no further injury of a serious nature 
resulted to the sprayed trees. 

Oonchmons. — These experiments indicate that thrips can be 
held in check by a whale-oil soap solution, one pound to seven 
gallons of water, with the addition of one ounce of flowers of 
sulphur to each gallon of the solution when attacking trees simi- 
lar to the cut-leaved birch.* It should be remembered that it is 
important that the leaves should be drenched on both upper and 
under surfaces. i 

EJXPBRIMBNTS IN FUMIGATING NURSERT StOCK. 

These experiments have only just begun, and hence require but 
brief mention here. Fumigating nursery stock is usually done 
for the purpose of killing the San Jos^ scale. If fumigation can 
be made practical in the large cellars used by nurserymen it will 
be an inexpensive way to treat a large amount of stock, and a 
preventive to the spread not only of the San Jos^ scale, but other 
insects, such as the woolly aphis, bud moth, pistol-case-bearer and 
other injurious species. Experiments along this line are being 
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conducted in the insectary at the Station and in one of the large 
frost proof cellars of the Chase Nursery Co., at Bochester. The cel- 
lar is 80 feet long, 40 feet wide and 16 feet high. This was filled 
with fruit trees of all varieties and fumigated with hydrocyanic 
acid gas. Before the gas was generated, twigs infested with the 
woolly aphis and the pistol-case-bearer were placed in different 
parts of the cellar including the remotest parts and under some 
of the piles of trees. The trees were exposed all night, fourteen 
hours. The temperature in the cellar was a little above freezing. 
The twigs were carefully examined and all of the lice were dead. 
The pistol-case-bearers are apparently dead, but are being kept 
in the insectary awaiting results when it becomes time for them 
to revive. 
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Plate XX. Fig. 2. 
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Plate XXIII. 
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Plate XXIV. 
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EXPLANATION OF PLATES. 

Plate XIX. Fig. 1, the ojster-shell bark-louse, natural size; 
2, Tiew of under surface of some of the scales showing eggs, en- 
larged; 3, photomicrograph of some of the eggs; 4, scurfy bark- 
louse, natural size; 5, plum lecanium, a, enlarged, 5, natural size; 
6, the oak scale, natural size. 

Plate XX. Fig. 1, the oyster-shell bark-louse; a, adult male; 
5, foot of same; c, young larva; d, antenna of same; e, adult fe- 
male taken from scale — a, c, e, greatly enlarged, 5, d, still more 
enlarged. 

Fig. 2. The San Job6 scale, adult female before development 
of eggs; a, ventral view showing very long sucking setae; 5, anal 
plate, showing characteristic ornamentation of edge, greatly en- 
larged. 

(L. O. Howard and C. L. Marlatt, United States Department of 
Agriculture, Division of Entomology.) 

Plate XXI. The San Jos^ scale. Fig. 1, infested pear [Duchess 
d' Angouleme] ; 2, portion of the pear enlarged, showing scales 
about four times natural size; 3, infested pear twig, natural size; 
4, section of the same, enlarged. 

Plate XXII. Small house for fumigating nursery stock. 

Plate XXIII. The woolly louse of the apple. Fig. 1, infested 
apple twig, natural size; 2, section of the same twig enlarged, 
showing gall and lice; 3, roots of young apple, showing galls 
made by the lice; 4, some of the galls, natural size; 5, scar on 
trunk of young apple tree in which lice have congregated. 

Plate XXIV. Fig.l,plumrootshowingworkof p^«,eh tree borer; 
2, a, pupa case with chrysalis emerging; h and c, male and female 
moths; 3, larva, two views. [Fig. 2, natural size: Fig. 3, slightly 
enlarged. From photographs by Mr. F. A. Sirrine.] 4, pistol- 
case-bearers hibernating on apple twig, natural size; 5, plant lice, 
Hpalopterus pruni, on under surface of plum leaf, enlarged; 6, 
young apple leaves drawn together by larva of bud moth. 
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IL'I PLANT LICE: DESCRIPTIONS. ENT:MIES AND 

TREATMENT* 



V. H. LOWB. 



SUMMABY. 



Plant lice are among the most important of the injuriouB in- 
sects. They may be found every year in the orchard and garden, 
but seldom in such numbers ias during the past seafion. 

Plant lice do not devour the tissue of the host plant, but suck 
the sap by means of their tube-like mouth parts. They swarm 
upon the open leaf -buds and on the under surfaces of the leaves, 
causing them to curl and to become otherwise distorted. These 
insects multiply with great rapidity, but are held in check to a 
certain degree by numerous predaceous and parasitic insects. In 
most si>ecies the young are bom alive during the spring and sum- 
mer, eggs not being produced until fall. 

As plant lice suck their food, Paris green and similar poisons 
cannot be depended upon when used in the ordinary manner. 
Some external irritant must be used instead. Numerous insecti- 
cides of this nature are recommended. One of the most impor- 
tant is good whale-oil soap. Experiments during the past season 
show that one pound of whale oil soap to seven gallons of water 
will kill plum and currant lice. The solution should be applied 
in a fine spray to the under surface of the leaves. It is impor- 
tant that the work be done very thoroughly. The first appli- 
cation should be made as soon as the lice appear in the spring, 
which will be soon after the leaf-buds open. A second or third 
application may be made, as occasion demands. 

•Reprint of BttUetln No. lit. 
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INTRODtrCTION. 

Plant lice are among the most important of the injurious in- 
sects. They infest all kinds of fruits, vegetables and ornamental 
plants. Although present every year, some seasons are more 
favorable for their development than others. The past season 
has been one of this kind, and various species of plant lice have 
caused serious injury throughout the State, especiaUy to orchard 
and bush fruits. The large number of inquiries received at the 
Station asking for information concerning the nature and habits 
of these insects, together with the best-known methods of com- 
bating them, indicate the wide-spread injury caused by the lice 
and the need of information concerning themt 

Plant lice are also among the most difficult insects to study. 
To work out all the details concerning the life history of any 
one species would, under ordinary circumstances, require more 
than a summer's work for a single individual. Observations on 
the species referred to in this bulletin were not begun, systemat- 
ically, until last spring. The work is, therefore, necessarily in- 
complete; yet the existing circumstances are such that it seems 
best to publish a poortion, at least, of the results thus far obtained. 

PLANT LIOE. 

Classification. 

Plant lice are true bugs. They belong to one of the larges: 
and, from an economic standpoint, one of the most important 
orders of insects, namely, the Hemiptera. The mouth parts of 
insects of this group are modified into beak-like tubes, by means 
of which they suck their food. They are thus also classed with 
the suctorial feeders, as distinguished from those insects which 
masticate their food. 

How Plant Lice Obtain Their Food. 

By carefully observing a plant louse when feeding, either from 
directly in front or from the side, it will be observed that the 
beak is extended so as to touch the surface of the leaf or is 
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thrust slightly into it The beak incloses the thread-like mouth 
parts which the louse forces fpom the apex into the tissue, pro- 
ducing a wound which causes the sap to flow. This liquid food 
is pumped through the beak into the insect's body by means of 
suctorial muscles. Thus each plant louse is literally a minute 
pump, which robs the host plant of a portion of its sustenance. 

Nature op the Injury Caused by Plant Lioe. 

Although all plant lice suck the sap of the host plant, the 
direct injury which they do may be manifest in dififerent ways. 
Thus in some cases galls or pit-like depressions are formed on 
the parts attacked, as is the case with the woolly aphis, and cer- 
tain species which produce galls on the leaves. Most species, 
however, which attack the leaves of cultivated fruits, cause them 
to curl, and, if the lice are very abundant, to wither and finally 
drop off. 

An indirect injury caused by these insects is through the honey 
dew which they secrete. On badly infested trees the branches, 
leaves and fruit become coated with this sweet liquid, which, in 
the process of drying, becomes sticky. This sticky coating soon 
turns black, because of a black fungus which readily grows in it. 
Thus both the trees and fruit soon become unsightly, and, not 
infrequently, the latter is made unfit for market. 

LiPE History. 

As the life history of these interesting insects is not usually 
well understood by those not especially interested in the study of 
insects, it may be well to state briefly the main points in their 
development. The life history of different species varies, but 
the following will serve as a general illustration: 

If a colony of plant lice is examined in the late spring or 
early summer it will be found to consist of winged and 
wingless females in all stages of development, from the newly 
born larvsB to the full grown individuals. The mature females 
give birth to living young with astonishing frequency. 
All of the young of these broods are females which mature' 
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in an incredibly short time, giving birth, in turn, to female 
young at an equally rapid rate with their parents. Winged 
females are produced from time to time, apparently as occasion 
demands, for the dissemination of the species. These winged 
lice fly to other food plants or to other leaves on the same plant 
and start new colonies. This is continued during the summer. 
In many cases the lice migrate to new food plants for a portion 
of the summer. In the fall they may return to food plants of 
the same species as the original. These migratory broods con- 
sist of winged females. A generation of sexual forms, true 
males and females^ is produced sometime during the fall. After 
pairing, each female produces one or more eggs. The eggs are 
usually placed on the twigs near the buds. They remain dor- 
mant all winter, hatching early in the spring into agamic females 
which, as they start the first broods of the season, are known as 
" stem mothers." It will be noticed that no male insects are 
produced throughout the season until fall. Reproduction is by 
a process known as budding. The following forms enter into 
the life cycle of a species during the season. The wingless and 
winged agamic female, the sexual female, the male, the winter 
egg and the " stem mother." 

The Principal Insecticides Used in Combating Plant-lice. 

These kill by contact. Internal poisons, such as Paris green 
and London purple, will not kill plant-lice when sprayed upon 
the leaves. The reason for this will be apparent when it is 
remembered that these insects suck the sap from beneath the 
surface of the leaf instead of devouring the leaf itself. The in- 
secticides used for this purpose include kerosene emulsion, the 
kerosene- water mixture, whale-oil soap, tobacco in various forms, 
pyrethrum powder and hot water. 

Kerosene emulsion. — This insecticide may be made after the 
following formula: 

Water 1 gallon. 

Soap, whale-oil soap preferred % pound. 

Kerosene oil 2 gaUons. 
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Dissolve the soap in the water by heating to the boiling point. 
When all the soap is dissolved remove from the flre and, while 
the solution is boiling hot, add the oil and agitate violently. 
This may be conveniently done by pumping the mixture through 
a small force pump. When sufficiently emulsified the mixture 
will have the appearance of milk. If allowed to cool it becomes 
thick like loppered milk.- This is standard emulsion and may be 
diluted with water as desired. For ordinary use against such 
soft bodied insects as plant lice, 1 part of emulsion to from 10 
to 15 parts of water is strong enough. 

The kerosene-water tnia?fvre.— This is the simple mixture of 
kerosene and water without the use of soap or oil. The mix- 
ing is done in the pump and nozzles of the spraying outfits 
prepared especially for this purpose. The k^osene is held in 
one tank and the water in another. The pump draws from both 
tanks. The proportions of water and oil can be regulated at 
will. 

The kerosene-water mixture has been used with good results 
against both plant-lice and scale insects. When applying the 
mixture to the foliage, care should be taken that injury to the 
tender leaves does not result from the separation of the oil and 
water. 

Whale-oil or fish-oU soaps. — These soaps, when properly made, 
are among the most valuable of this class of insecticides. They 
may be made from any of the numerous fish oils on the market, 
but are usually sold under the name of whale-oil soap. The 
value of the soap as an insecticide lies, largely, in the caustic 
it contains. 

Whale-oil soap was first used as an insecticide in this country 
nearly sixty years ago. It was recommended as a remedy for 
the rose bug and was used for this purpose at a strength of 1 lb. 
to 7i gals, of water. The success which has attended its use 
against the Ban Jos^ scale in the east, has brought it into quite 
general use during the past few years. It now bids fair to take 
the place of kerosene emulsion. 
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One of the principal diflBculties in the way of obtaining good 
results with the so called whale-oil soaps, is the fact that much 
of the soap pf this nature sold on the market is of little or no 
value as an insecticide. Among the brands of whale-oil soap 
which have proven satisfactory in the hands of careful experi- 
menters is that known as Good's Caustic Potash Whale Oil Soap 
No. 3, manufactured by James Good, 514-518 Hurst Street, Phila- 
delphia, Pa. Also Leggett and Brother's Anchor Brand whale 
oil soap, manufactured by Leggett and Brother, 301 Pearl Street, 
New York. The price of strictly first class whale-oil soap varies 
from 3| to 4 cents per pound in wholesale quantities. 

It is sometimes desirable to make the soap at home. Accord- 
ing to Lodeman* a good fish-oil soap may be made after the 
following formula: 

Crystal potash lye 1 pound. 

Fish oil 8 pints. 

Soft water .- 8 gaUons. 

■*' Dissolve the lye in the water, and when boiling add the oil 
and boil for two hours." 

Tobacco.— Ab an insecticide tobacco has a wide range of use- 
fulness. It may be used dry or in the form of a decoction. If 
used dry it should be finely powdered, the finer the better. To- 
bacco decoction may be made after the following formula: 

Refuse tobacco 1 pound. 

Water 2 to 3 gallons. 

The mixture should boil for thirty minutes or more, or until 
a dark brown tea results. It should be kept covered until cool 
and may be sprayed, undiluted, upon the infested plants. 

Concentrated extranet of tobacco, — There are several preparations 
of this nature now on the market each of which is sold under a 
different name. A brand called "Nikoteen," manufactured by 
the Skabcura Dip Co., Ninety-ninth Street and Torrence Avenue, 
Chicago, 111., has been used at the Station with excellent results. 
This insecticide may be used either in the form of a vapor or as 
a spray. For use in the latter forpi against plant lice, 1 part 
nikoteen to 600 parts water is recommended. 

•spraying of Planti, p. 14(. 
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Pyrethrum,—ThiB is sold under the name of "Persian in- 
sect powder " or " buhach." It is a valnable insecticide and is 
especially adapted for use against plant lice and similar insects. 
It is one of the most powerful contact poisons and may be applied 
pure or mixed with two or three times ita own bulk or diluent. 
When used in this way it is especially adapted to small con- 
servatoriee. 

Pyrethrum has also been used with kerosene emulsion either 
as a kerosene extract or mixed directly with the emulsion. 

Hot water has been successfully used against plant lice. Its 
use is considered practical only on a small scale. Most plants 
will not be injured by the application of water heated to 130^ P. 
This treatment is fatal to the lice. Where practical, the whole 
plant may be dipped. 

EXPERIMENTS AGAINST PLANT LICE. 
Spraying Experiments with Whalb-oil Soap. 

These experiments were conducted in the Station plum orchard 
and in the garden on red currant bushes. The principal object 
of the experiments was to demonstrate whether whale-oil soap 
could be depended upon to check plant-lice when used as a spray, 
and thus avoid the necessity of prejmring kerosene emulsion. 
Both the plum trees and currant bushes were badly infested, the 
former principally with Hyalopterus pruni and the latter with 
Myzus ribis. Both of these species are treated in detail on sub- 
sequent pages. The currants were sprayed first as follows: 

On May 15, with a solution of whale-oil soap, 1 iK)und to 10 
gallons of water. Although much pains was taken to apply the 
spray so as to reach all of the lice, there was but little noticeable 
effect froin the application. 

On May 30 the currants were again sprayed but with a stronger 
solution of soap, 1 pound to 7 gallons of water. The leaves were 
badly curled, but by drenching them with the spray directed from 
below most of the lice were reached. The effects of this applica- 
tion were soon apparent 
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During the first week of June the bushes were sprayed again 
with the same solution of whale-oil soap, with the effect that they 
were practically freed from the insects. 

Had the first solution been stronger, two applications would 
probably have been sufficient. Two rows were left unsprayed 
with the result shown at Plate XXV. At the time the photo- 
graph was taken, in early June, but few leaves were left on the 
bushes SB a result of the work of the lice. The treated rows 
showed much less injury from the insects. 

The plum trees were not sprayed until June 4. They were 
badly infested at this time, and the young leaves were so badly 
curled as to make it very difficult to reach all of the lice. The 
whale-oil soap solution, 1. pound to 7 gallons of water, was used 
on all of the trees. The effects of this treatment were at once 
apparent. .Practically all the lice were killed on the leaves which 
were not so badly curled as to prevent the spray from reachint? 
the insects. 

Before the trees were sprayed a second time, about a week 
later, some of the worst infested trees were trimmed. ^ The tips 
of the branches having the most curled leaves were cut off. This 
removed large numbers of lice and left but little refuge for those 
that remained. The trees were again sprayed with the whale-oil 
soap solution, as in the first instance, immediately after being 
trimmed, with the result that, in a short time, but comparatively 
few live lice could be fonnd. 

Recommendations. 

Do not wait for the leaves to become curled, but spray thor- 
oughly as soon as the first few lice are observed. Much depends 
upon the thoroughness of the first application. 

Direct the spray from below so as to drench the under surface 
of the leaves. 

Use a solution of good whale-oil soap, not weaker than 1 pound 
to 7 gallons of wjater. 

When the spraying has been neglected until the leaves have 
become badly curled, trim off the curled tips and spray at once 
with the whale-oil soap solution. This applies especially to fruit 
trees. 
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In the case of currants and gooseberries, it will sometimes be 
found practical to pick off and destroy the leaves which are first 
infested in the spring. 

NATURAL ENEMIES OF PLANT LICE. 

Plant lice are preyed upon by both predaceous and parasitio 
insects. These insects may be classed among those friendly to 
the farmer, because of the good they do by checking the increase 
of noxious species. 

Among the most prominent of the predaceous insects which 
feed ui)on plant-lice are the lady bird beetles. Both the larvae and 
mature insects devour the lice. These insects will always be 
found where plant-lice are abundant. The following are among 
the species observed during the past season: 

Predaceous Insects. 

Anatis ocellata Linn. (15-jninctata Oliv.). — This insect undoubt- 
edly feeds on various species of plant lice. Although common on 
the currant bushes, the writer found it much more common dur- 
ing the past year upon the plum trees. During the latter part of 
May and until the middle of July, the insects could be found 
upon the trees in all stages of development. At Plate XXVL 
fig. 7, the larva is shown natural size and enlarged, the pupa at 
Fig. 8 and the mature insect, natural size, at Fig. 10. Fig. 9 is 
fi-om a photograph of a plum with one of the pupae attached. 
These pupae do not seriously injure the fruit. The skin of the 
plum is not broken, as the larva, when about to pupate, attaches 
itself to the fruit merely by a gummy secretion from the tip of the 
abdomen. 

There are a number of other species of lady-bird beetles which 
attack both plum and currant plant lice. The following are 
among those which were observed as being most common last 
season: The nine-spotted lady-bird beetle, CoccineUa 9-notata 
Hbst.; the two-spotted lady-bird beetle, Adalia hi-punctaia Linn.; 
a small reddish brown or brick red species having a black dot in 
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each elytra; the ten-epotted lady-bird beetle, MegUla maculata 
DeCI. This species is red with ten black spots on the elytra. 

Plant lice are also preyed upon by syrphus fly larvae. A photo- 
graph of a common species, natural size, is shown at Plate XXVI, 
fig. 11. The egg, attached near the base of an opening apple 
leaf bud, i« also shown, enlarged to about four times natural size. 
These larvae suck the juices from the bodies of the plant lice, thus 
quickly causing their death. When full grown the larva forms 
an oblong green or brown puparium, larger at one end, and 
usually attached to the under surface of the leaf. In a few days, 
a two- winged fly emerges. This is the mature insect which lays 
the egg. 

Another si)ecies of syrphus-fly larva which has been much more 
common on the plum trees during the past season than the spe- 
cies referred to, is smaller and of a yellowish brown color. 
Specimens which appeared to be about full grown were measured 
July 20. The average dimensions were 2.4 mm. by 0.78 mm. 
Eggs were also found on this date. They were pearly white, 
oblong, slightly oval, rounded at each end and measured 0.87 mm. 
by 0.33 mm.; the shell brittle, and sculptured with heavy parallel, 
longitudinal lines of a dull white crossed by oblique parallel lines 
of the same shade. Every attempt to breed this species in the 
laboratory failed and neither pupae nor the mature insects were 
observed. The larvae were very abundant. Prom May until Octo- 
ber a few of them could be found upon almost every infested leaf. 
Frequently they were entirely hidden from view by the large 
number of plant lice and the white powdery substance with 
which the lice are dusted so that the only indication of their 
presence was the brown, shriveled skins of the dead lice. It is 
probably within bounds to say that these larvae <testroyed nearly 
forty per cent of the plum lice in the Station orchard last season. 

There are still other kinds of insects which feed upon plant 
lice. Among them the most common are the aphis lions. These 
ferocious creatures are the larvae of delicate winged insects 
known as the lace-winged flies. The mature insects are very 
delicate and have finely veiiu»d ^neen wings. The eggs are 
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laid singly on the tips of stiff stalks of silk which are 
fastened to the leaf in an upright position. The stalks are 
about half an inch high. When full grown the larva rolls itself 
into a little ball of white silk from which the mature insect finally 
(^merges. These voracious larvae suck the juices from their vic- 
tims, holding the plant louse or other prey at the tips of their 
long jaws and sucking the liquid by means of their peculiarly 
arranged mouth parts. A drawing of one of these larvce, greatly 
enlarged, is shown at Plate XXVI, fig. 12. When about full 
grown a larva of this species measures about 4.4 mm. 

Parasitic Insects. 

The work of these little insects was much more apparent upon 
the currant plant lice than upon those under ob£(ervation on the 
plum trees. No parasites were reared from the latter. 

Aphidim polygonaphia* Fitch. — ^This minute insect belongs to 
a large group of beneficial insects which are classified in the same 
order with the wild and tame bees, namely, the Hymenopiera. 
This parasite seems to have a special liking for the currant plant 
louse, Myzus ribis, although it is a common parasite on other 
species. The egg of the parasite is laid on or just under the skin 
of the plant louse, and when this is once done the unfortunate 
louse is doomed. The egg soon hatches and the minute larva 
feeds upon the tissue just beneath the skin, taking care at first 
not to touch a vital organ. By the time it has become full grown, 
however, nothing remains of the host but the integument. The 
larva transforms to the pupa within its host, the mature insect 
cutting its way out. A parasitized plant louse soon becomes in- 
active, and swells up until it is somewhat larger than the largest 
of its fellows. The integument becomes hard, finally almost 
brittle, and turns pearly white. At Plate XXVI, fig, 1, some of the 
parasitized lice are shown on the under surface of a currant leaf. 

Although present during the entire time that the plant lice 
were common upon the currant, they were especially abundant 

*Tdent1fl«d by Mr. wnilam Asbmcad. 
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daring the latter part of May and the middle of June. Jnne 17, 
the writer had a good oppiortnnity to watch some of these minute 
parasites in the act of oviposition. They were flying or walking 
nervously about the infested leaves as if looking for just the 
right lice upon which to deposit their eggs. The female appa- 
rently selects a suitable part of the body of her victim upon which 
to place an egg, straightens her legs somewhat so as to raise her 
body, and brings the tip of the abdomen forward between them as 
far as necessary. In doing this the abdomen may be lengthened 
to twice its natural length and extended half its length or more 
beyond the head. The lice usually place the eggs upon the ab- 
domen of the plant louse, but this is hot always the case. Upon 
one occasion out of six parasites under observation, four placed 
the egg upon the abdomen, one upon the thorax and one upon 
the head. In all of these and many other cases under observation 
the plant lice upon which the eggs were laid were not more than 
half grown. 

The time required for the eggs to hatch and the insect to 
mature was not observed. Both larvae and pupae were dissected 
out of parasitized lice. A drawing of the former, greatly en- 
larged, is shofwn at Plate XXVI, fig. 4; of the latter att fig. 5; 
and photographs of the mature insect at figs. 2 and 3. 

June 18, a number of the parasites hatched from ^pecimens 
kept in the laboratory. In all the cases observed the developed 
parasite was on its back within the body of the louse, with the 
head near the posterior extremity. When ready to emerge the 
imprisoned insect begins to cut through the walls of the abdomen 
with its jaws, cutting a round opening large enough to admit 
its body. As a rule the piece is not cut clear around, thus leav- 
ing a hinge as shown at Plate XXVI, fig. 6. It takes but a very 
short time for the parasite to make its way to liberty, about four 
minutes being the time required for those under observation. 

Other species bred from Myzus rihis by the writer are Isoeratus 
vulgaris Walk, and Pachyneuron aphidivorus* Ashm. These spe- 
cies were not abundant. 

* Identified by Mr. WllUain Asbmead. 
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SPECIES OF PLANT UCE UNDER OBSERVATION. 

Tbese include two, Hyalopterus prurU Fab., which has been 
very abundant on the plum during the past season, causing serious 
injury to the trees, and Myzus ribiSy which has been equally 
abundant and injurious on the currant. 

Attacking thb Plum. 
Hyalopterus pruni Fab. 

This species attacks the leaves of the plum, collecting in large 
numbers on the under surfaces. The lice multiply rapidly, be- 
coming so thick as to cover the entire under surface of the leaves 
(Plate XXVII, fig. 10), causing them to curl and wilt. Their 
bodies are covered with a bluish-white, mealy powder. Much 
injury was caused in both orchards and nurseries by these lice 
last season. In the Station orchard all of the varieties of plums 
were attacked during the time when the lice were naturally most 
numerous, but toward the latter part of the season but few could 
be found excepting on the native varieties. 

History and present distribution. — So little attention has been 
given this insect by writers on economic entomology that it is 
difficult to learn its history. It is probably of European origin. 
It was first described by Fabricius who lived in the latter part of 
the seventeenth century. According to Bucton this species was 
also mentioned by several early European writers. 

The insect is now known to occur in Germany, Ehigland, Aus- 
tralia and New Zealand, and is probably distributed over a con- 
siderable portion of the eastern United States. It has been found 
as far west as Iowa. It occurs in abundance in the western part 
of this State. 

Food plants. — ^The plum seems to be the principal food plant of 
this species. It is said to infest the leaves of the grape, peach, 
nectarine and apricot in Europe. It is known to migrate from 
the plum to n species of grass, Phragmitis communis. According 
to H. Osborne and F. A Sirrine* it also infests the choke cherry. 

♦Insect Life. Vol. I. p. 285. 
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Descriptions and notes on life history. — ^The writer's attention 
was first called tol this species early in June. 'At this time most 
of the plum trees in the Station orchard were very badly infested 
with this and other species of plant lice. Meet of the lice of this 
species were wingless and were present in all stages of develop- 
ment. PupsB and winged forms were much less numerous. 

The larva, — ^The very young larva of average size measures about 0.5 
mm. in length. The lateral margins of the body are nearly parallel, but 
the body is usually slightly broader near the posterior extremity. The 
general color is pale green with a slightly bluish tinge. The antennae are 
six- jointed. Joints I, II, are shorter and sub equal In length. Eyes red, 
legs stout, nectaries about as long as thick. The larvse, like the mature 
lice, are covered with a bluish white powder. (Plftte XXVII, fig. 1.) 

Apterous viviparous female. — Size of body 2.67 mm. by 0.99 mm. General 
color pale or yellowish green, with slightly darker green mottling. A 
medio-dorsal line of darker green, widest at about the middle, extends 
from the head to the cauda. Byes dark reddish brown. AU appendages 
nearly colorless or very light green, with the exception of the anterior 
half of the fifth and the entire sixth joints of the antennae, the tips of the 
posterior tibise and the tarsi, which are dusky. Rostrum reaches nearly 
to the second coxae. Antennae slender, about two-thirds length of body. 
Joints III, IV and V sparsely tuberculated. liength 1.77 mm. Joints I, 
II and VI shortest (III, 0.45 mm.; IV, 0.3 mm.; V, 0.26 mm.; VI, 0.125 
mm.; VII, 0.45 mm.). Nectaries dusky; very short, 0.09 mm. in length, 
about half as broad, and slightly restricted at base. Legs slender, cauda 
prominent, slightly curved upward, 0.18 mm. in length by 0.12 mm. at 
base, tapering toward the tip and furnished on either side with two slen- 
der backward curved hairs. (Plate XXVII, figs. 6 and 6.) 

The apterous females were found on the native plume in the 

Station orchard until the latter part of September, when only an 

occasional individual could be found. 

Winged viviparous female. — Body more slender th<an apterous female. 
Size of body 2 mm. by 0.74 mm. General color the same as the apterous 
female. Head and prothorax usually somewhat darker green. Antennae 
slender, slightly dusky with the exception of the basal third of the third 
joint, which is pale green. Prothorax and thoracic lobes darker green. 
Apical third of femora and tibiae, entire tarsi and nectaries slightly dusky. 
Abdomen pale yellowish green with four to six triangular medio-dorsal 
green marks ranged transversely. Front of head not conical. Measure- 
ments of antennae about the same as in apterous female. Wings hyaline, 
eximnse 6.9 mm., veins yeUowish green; stigma narrow. Nectaries and 
cauda as In apterous viviparous female. (Plate XXVII, figs. 3 and i; 
pupa shown at fig. 2.) 



Digitized by VjOOQ IC 



484 Report of the Entomologists op the 

The winged females were on the plums in more or less abund- 
ance duHng the entire summer. During the latter part of July, 
August and most of September but few winged females were 
found and most of these were on the native plums with colonies 
of young. 

During the early part of September (September 8) the lice were 
observed to be more abundant in the Station orchard. A few 
scattering colonies of winged females and young were found on 
all varieties of plums. These colonies evidently became more 
numerous toward the middle and latter part of the month. Ovip- 
arous females were first observed about the middle of October, 
and could occasionally be found on the trees until the first 
of December. The males were not positively identified. The 
first winter eggs were found November 11. They were on the 
twigs, most of them near the winter buds as shown at Plate 
XXVII, fig. 9. 

Oviparous female. — Body oblong, rounded above and tapering to pos- 
terior extremity. Size of body 1.33 mm. by 0.6 mm. General color pale 
green. A medlo-dorsal line of darker green extends from the head to 
about two-thirds the entire length of the abdomen and two faint, green 
sub-dorsal Unes close to the lateral margin, extend the entire length of 
the abdomen. Antennae six-jointod; length 0.72 mm. (Ill, 0.06 mm.; IV, 
0.23 mm.; V, a06 mm.; VI, 0.22 mm.) Plate XXVII, figs. 7 and 8. 

Winter egg. — Color pale green at first, varying to darker shades. Meas- 
urements 0.6 mm. by 0.26 mm. Oblong oval in shape, slightly curved and 
obtusely rounded at the ends. 

Partial UbKograpMcal list: 

1857. Koch, C. L. Die Pflanzenlause — Aphiden, pp. 22-23. Descrip- 
tions of larva and apt<Toiis and winK^Hl viviparous fomalos. Figures of 
apterous and winged viviparous females. 

1877. Bucton, G. B. Monograph of British Aphidps, Vol. II. pp. 110-111. 
Descriptions and figures of apterous and winjred viviparous females. 

1892. Herbert Osborne and F. A. Sirrine. Insect Life, Vol. V, p. 236. 
Hyqlopterua arundinis Fab. (equals pruni Vnh.) on plum and choke cherry. 

Other species attackmg the plum. — Six or more six^ciee are known 
to attack the plnm. Among those observed by the writer last 
seaaon are the following: 

Hyalopterus arundvnis Fab. This species closely resembles the 
preceding. According to Bncton, it differs in boih size and habits 



Digitized byCjiOOQlC 



Fis.l 



"tf' 




FlG.2 




FiG.3i 



Fig4 



Plate XXVIII.— Plant Lice of Currant. 
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from jBT. pruniy being smaller and more active. Other structural 
differences are very slight, if any. The markings on the thorax 
are slightly different. This species was found cloeely associated 
with H, pruni. 

Aphis pruni* Fab. A common species on the plum. Numerous 
early in the 'season. Winged females (migratory brood) with 
young scattered through the Station orchard during the latter 
part of September and early in October. 

Phorodon humuU. During August, September and October oc- 
casional individuals were found in the plum orchard. August 26 
a few apterous and winged females with larv® were found on 

the plum leaves. 

Attacking the Ourbant. 

MyzuB ribis Idim. 

This species is especially injurious to the red currant. The 
lice cause red bladder-like galls to foma on the leaves. A badly 
infested leaf becomes greatly distorted and curled as the result 
of these gall formations, as shown in Plate XXVIII, fig. 5. The 
degree to which the leaves are distorted by the lice seems to be 
influenced by the variety of currants. In the Station garden the 
leaves of Pay and Cherry currants were distorted hy the lice 
much more than thoee of the I^ondon Red, although all three 
were infested equally and by the above species. 

The injury caused by the lice was very apparent in the Station 
garden. The leaves dropped from the bushes and the fruit was 
injured both by premature ripening and by the black fungus 
which grows in the honey dew secreted by the lice. 

History a/nd present distribution. — ^This species is probably of 
European originw It is widely distributed throughout the eoBtem 
part of the United States, occurring from Maine to Illinois and 
probably further west. It is also well known in Canada, 

Food plants. — ^Besides the red currant, it infests the black cur- 
rant and gooseberry. 

Descriptions and notes on Ufe history. — The wmter eggs hatch 
soon after the leaves open. Last year by May 13 the lice had be- 

^Id«ntlfled hr Mr. Th. Perganda. 
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come quite numerous on the currant bushes in the Station gar- 
den. The galls had just begun to form and some of them were 
tinged with red. Each of the galls was occupied usually by but- 
one female with three or four young. The lice were multiplying 
very rapidly at this time and toward the latter part of May had 
become suflSciently abundant to do serious injury. 

The apterous and winged viviparous females have been de- 
scribed by Bucton* as follows: 

Apterous viviparous female. — Size of body 2.14 mm. by 1.01 mm.; length 
of antennae 2.27 !nm.; length of cornicles 0.37 mm. Long oval, shining 
green, with darker green mottlings. Front flat, garnished with short 
bristles, as also are the sides. Antennai long and very fine. CJornlcles 
cylindrical and pale green. Ryes bright red. Oauda obtuse. Legs yel- 
low or greenish. Bristles capitate. 

Winged viviparous female. — Expanse of wings 7.62 mm.; size of body 2.54 
mm. by 1.13 mm.; length of antennae 2,27 mm.; length of cornicles 0.50 
mm. Bright greenish yeUow. Head pale olive. Eyes red. Three ocelli 
obvious. Antennae fixed on small tubercules. Prothorax with an in- 
dented olive band. Thoracic lobes brown. A steDate spot is seen on the 
post thorax, succeeded by six or seven irregular transverse bands on the 
abdomen of varying thicliness; four or five spots on each lateral edge. 
Cornicles green or olive, cylindrical, or at least very slightly lavate. Legs 
green, with olive femoral points and tarsi. Wings broad with yellow 
insertions, greenish cubitus and veins. 

During the latter part of July nearly all the lice disappeared 
from the currants and gooseberries. There still remained, how- 
ever, an occasional apter<ius female on the old leaves. 

These females could be occasionally found as long as the leaves 
remained on the bushes and were always accompanied by from 
two to four or five lanae. They were very light green in color 
and about two-thirds as large as the apterous vivipamus females 
found earlier in the season. (Plate XXVIII, fig. 3.) 

The male lice were first observed toward the latter part of Oc- 
tober (Oct. 21). 

The male. — Size of body 1.15 mm. by 0.45 mm.; expanse 5.95 mm. Yel- 
lowish green. Head dark or olive green. Meso-thorax mottled with 
irregular dark green spots, and the abdomen with from three to six dark 
spots along the lateral dorsal margins, and a broad, broken transverse 
dorsal band of the same color on the posterior half. 
•Monograph of BriUsh ApUdes. Vol. I, pp. 180. 181. 
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AntennsB olive green, slender, 2.85 mm, in length (Joint III, 0.65 mm.; 
IV, 0.4 mm.; V, 0.4 mm.; \U, 0.125 mm.; VII, 1.1 mm.). Third, fourth 
and fifth Joints tuberculate. Sensorla very numerous. Eyes deep red. 
Legs yellowish green with the exception of the anterior third of the 
femora, tips of the tibiae and the tarsi, which are duslcy. Nectaries yel- 
lowish green, cylindrical, slightly dilated, 0.22 mm. in length. Veins darlj, 
stigma light yellow or yellowish green, 8 mm. in length. (Described from 
one specimen in balsam.) Plate XXVIII. figs. 1 and 2, 

The eggs are shining black. A few were found on the twigs 
during the latter part of October. They were much more numer- 
out about a month later. 

Partial bibliographical list: 

1857. Koch, C. Tj. " Die Pfianzenlause—Aphiden," pp. 3940. {Rhopalosi- 
phum rilfis Linn.) Descriptions. 111. apterous and winged viviparous 
females. 

1867. Walsh, B. D. Practical Entomologist, Vol. II, p. 106. Method of 
work. 

Ibid, pp. 109-110. Gives account of work of Ooccinellidae against 

plant lice. 
Riley, 0. V. Prairie Farmer, Vol. V, n. s., p. 69. Means against. 

1869. Walsh, B. D. American Entomologist, Vol. I, p. 250. 

1870. Riley, 0. V. Secohd Missouri Report, p. 110. 
1873. Riley, 0. V. Sixth Missouri Report, p. 46. 

1876. Bucton, G. B. Monograph British Aphides, Vol. I, pp. 180-181. 
Descriptions apterous and winged f iviparous females and pupa. Illustra- 
tions of apterous and winged viviparous females. 

1878. Thomas, Cyrus. Third Report (Eighth Annual Report of the 
Entomologist of 111.) pp. 76-78. Gives Bucton' s descriptions with notes on 
possible varieties of M, ribis, 

1883. Saunders, J. H. Insects Injurious to Fruits, p. 851. Brief notes. 

1887. Oestlund, O. W. Synopsis of the Aphididse of Minn., p. 78 (Bui. 
No. 4 Geological and Natural History Survey of Minn.) Technical descrip- 
tions. 

1894. Harvey, F. L. Annual Report Maine Agricultural Experiment 
Station, 1894, p. 109. Notes, injury caused to gooseberry bushes. 

Other species attacking the currant. — Rhopalosiphum ribis* Linn. 
This species is especially common on the black currant 

It also attacks the red currant. The black currants in the Sta- 
tion garden were badly infested last- season. During the latter 
part of July the lice left the currants. Return migrants (Plate 
XXVIII, fig. 4), appeared on the bushes early in October. The 

^Identlflta by Mr. F. A. Sirrlnt. i 
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OYiparous females and the males were first observed October 21, 
and the former were found until late in November. 

Several females of this migratory brood were measured with the follow- 
ing results: 81ze of body 2.05 mm. by 1 mm. Expanse 8.9 mm.; length 
of antennse 2.96 m<m.; cornicles 0.45 mm. The markings on the thorax 
and abdomen vary. In some instances the spots are more irregular and 
broken than shown in the figure. -The lateral dorsal edges of the abdomen 
are also marked with small, irregular black spots. 

Oviparous fenuUe. — Size of body 1.6 mm." by 0.7 mm. General color dull 
or olive green. Tips of femora, tibia and the tarsi reddish brown. 'An- 
tennae 1.9 mm. (Joint III, 0.52 mm.; IV, 0.3 ram.; V, 0.25 own.; VI, 0.1 
mm.; VII, 0.6 mm.) Byes red. Cornicles, 0.45 mm.; dieted near middle, 
restricted at base, dusky on extreme tips. €auda prominent, light green, 
0.15 mm. in length. (Described from specimen in balsam.) 

Male, — Size of body 1.55 mm. by 0.85 mm. General color yellowish 
green. Head dark green or brown. Meso and meta thorax and abdomen 
mottled with darker brown or black. From three to four dark spots on 
lateral dorsal margins of abdomen. Eyes red, antennse on slightly raised 
tubercules. Length, 3.05 mm. (Joint III, 0.75 msm.; IV, 0.5 mm.; V, 0.4 
mm.; VI, 0.15 mm.; VII, 0.95 mm.) Legs yellowish or light green with the 
exception of the anterior third of the femora, tips of tibise and the tarsi, 
which are dark brown or black. Cornicles yellowish or light green, dilated, 
restricted at base, 0.45 mm. in length. Cauda same color as comides, 
0.15 mm. in length, tapering, obtusely rounded at apex. (Described from 
specimen in balsam.) 

The eggs are shining black and are placed on the twigs. 

Several other species occaaonally occur on the currant, but 
none of them were noticed during the past seasoiL in sufficient 
numbers to do serious injury. 
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REPORT OF THE DEPARTMENT OF ANIMAL 
HUSBANDRY. 



PART I. 



i. THE SOURCE OF MILK FAT * 



W. H. JORDAN AND O. G. JBNTBB. 



SUMMARY. 



^1) A cow fed during ninety-five days on a ration from which 
the fats had been nearly all extracted, continued to secrete milk 
similar to that produced when fed on the same kinds of hay and 
gi*ain in their normal condition. 

(2) The yield of milk fat during the ninety-five days was 62.9 
lbs. The food fat eaten during this time was 11.6 lbs., 5.7 lbs. 
only of which was digested, consequently at least 57.2 lbs. of the 
milk fat muBt have had some source other than the food fat. 

(3) The milk fat could not have come from previously stored 
body fat This assertion is supported by three considerations: 
(1) The cow's body could have contained scarcely more than 60 
lbs. of fat at the beginning of the experiment; (2) she gained 47 
pounds in body weight during this period of time with no in- 
crease of body nitrogen, and was judged to be a much fatter cow 
at the end; (3) the formation of this quantity of milk fat from the 
body fat would have caused a marked condition of emaciation, 
which, because of an increase in the body weight would have 
required the improbable increase in the body of 104 lbs. of water 
and intestinal contents. 

•Reprint of BvUeUn No. 182. 
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(4) During fifty-niBe consecutive days 38.8 lbs, of milk fat was 
secreted and the urine nitrogen was equivalent to 33.3 lbs. of 
protein. According to any accepted method of interpretation, 
not over 17 lbs. of fat could have been produced from this 
amount of metabolized protein. 

(5) The quantity of milk solids secreted bore a definite relation 
neither to the digestible protein eaten nor to the extent of the 
protein metabolism. In view of these facts it is suggested that 
the well-known favorable effect upon milk secretion of a narrow 
nutritive ratio is due in part to a stimulative, and not wholly 
to a constructive, function of the protein. . 

(6) The •composition of the milk bore no definite relation to the 
amount and kind of food. 

(7) The changes in the proportion of milk solids were due al- 
most wholly to changes in the percentage of fat. 

INTEODUOTION. 

Among the problems important in agriculture that are m(ta(t 
difficult of solution are those which pertain to animal metabolism 
They are difficult because the field of chemical activity where the 
processes of digestion and reconstruction of oomxK>unds occur is 
inaccessible to the ordinary direct means of study and observa- 
tion^ For this reason such questions as the sources of the fats 
and other compounds that are formed in the animal body are still 
only partially answered. Especially inconclusive is the knowl- 
edge pertaining to the formation of milk fats. A widespread 
popular belief is that they as well as other fats must first exist in 
the food, the function of the animal organism being merely to 
collect and transfer them into the adipose tissue or milk. Apart 
from certain experimental evidence which proves the possible 
formation of animal fats in other ways, there is one f aot that ap- 
pears to render this view untenable, which is that great unlike- 
ness exists in the mixtures of fats that dififerent species construct 
from the same foods. There seems to be no possibility, either, of 
simply transferring from any ordinary ration a mixture of fats 
similar in kind and proportions to that found in tallow, lard or 
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milk. Moreover, the construction of animal body fats from the 
carbohydrates of the foods is now experimentally established be- 
yond re€isonable doubt. The investigations of Lawes & Gilbert, 
Henneberg, Soxhlet, B. Schulze, Tschei^winsky, Chaniewski, E. 
Voit, Lehmann, Munk and Rubner, show most clearly that with 
sheep, pigs, geese and dogs the body fat accumulated could not 
have come wholly from the protein and fats in the food eaten, 
and, therefore, must have been formed in pan. at least, from 
starch and similar compounds. 

It should be said, however, that neither these nor other experi- 
ments demonstrate that food protein and«fat may not take part 
in the construction of body fat, but prove simply that carbohy- 
drates do. The possibilities of food protein and fat in their re- 
lation to fat formation in the amimal body are not yet clearly un- 
derstood. 

Ck)nceming the sources of milk fat our knowledge is less defi- 
nite. The experiments of Boussingault, Voit, Wolflf, G. Kuhn 
and M. Fleischer are the ones that have been *:> far carried on for 
the purpose of obtaining information upon this particular point 
The evidence which ^they furnish is entirely negative, because in 
all cases the fat of the foods plus the possible fat from the meta- 
bolized protein was, according to the interpretations of the sev- 
eral investigators, wholly or nearly sufficient to account for al) 
the fat in the milk. In fact, none of these experiments was so 
planned or so long continued as to make safe conclusions possible. 
Soxhlet has recently declared his belief that under certain condi- 
tions milk fat may in part be formed from body fat, but Ms con- 
clusion must be regarded as inferential, for he presents no ex- 
perimental proof of his theory. 

It must be admitted that the production of milk fat involves 
some conditions not pertaining to the formation of body fat. The 
former is, according to the general concensus of opinion, the pe- 
culiar product, like all other milk solids, of specialized tissues 
called the mammary glands, the immediate location in these 
glands of these particular metabolic changes being the epithelial 
cePs of the alveoli. A histological study of these cells when in a 
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state of actiyity has led some physiologists to belioye, not without 
a show of reason, that milk is the resnit of the breaking down or 
liquefoction of proteid tissue in the udder, the food serving merely 
to rebuild this tissue. Certainly such a theory cannot be regarded 
as unreasonable in view of the observations which appear to show 
the formation of beeswax from protein, the fatty degeneration of 
proteid tissue under the influence of phosphorus poisoning and 
the apparent production of fat from protein by fly maggots. We 
have, besides, the generally observed and well-established fact 
that an increase in the supply of protein in the ration of miloh 
cows often stimulates the secretion of milk in a marked manner, 
even though there is no increase in the total digestible food con- 
sumed. 

It must be confessed, however, that the data so far recorded 
concerning the source of fat are confusing and inconclusive when 
we attempt to apply them to the narrower question of the forma- 
tion of milk fat 

It has been for some time the opinion of the writer that in or- 
der to reach definite conclusions as to the source of milk fat 
through experiments conducted without the ,uso of a respiration 
apparatus, the following conditions, among others, must be se- 
cured: 

(1) The use of foods either fat-free or containing such small 
percentages of fat that, if the milk was formed in the usual quan- 
tity, a large balance must come .either from the cow's body or 
from the other two classes of food compounds, viz.: protein and 
oarbohydrates. 

(2) The continuation of the experiment over so long a penod 
of time as to show conclusively whether, in the absence of food 
fat, the cow did or did not draw upon a previous store of body 
fat for the production of milk fat 

(3) The variation of the protein of the food from a quantity be- 
low to one above the actual needs of the animal in order to dis- 
cover, if possible, the minimum protein metabolism necessai*y to 
the maintenance of a given production of milk fat. 
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(4) The observation through this entire long period of time 
of such data as would enable the experimenter to keep nitrogen 
and fat balances, which of necessity would include a determina- 
tion of the urea nitrogen or the amount of metabolized protein. 

THE PLAN, MATERIALS AND PROCEDURE OF THE 
EXPERIMENT. 

During the past year an attempt was made at this Station, with 
a gratifying degree of success, to conduct an experiment in ac- 
cordance with the conditions previously outlined, the main abject 
of which was to discover the necessary relation which may exist 
between any class of compounds in the food and the production 
of milk fat 

The Plan of the Experiment. 

The plan of the experiment, as finally executed, involved the 
following: 

(1) The feeding of normal foods for a i)eriod of about two 
weeks, followed by the same foods from which the fats had been 
extracted during ninety-five days, all of which were weighed and 
analyzed especially for nitrogen and fats. 

(2) Changes in the rations from a minimum of 15 lbs. of air- 
dry food to a maximum of 22^ lbs., and from a minimum of 1.3 
lbs. of total protein to a maximum of 3.06 lbs. These changes 
were so arranged that during a certain period a decrease of pro- 
tein was accompanied by an increase of carbohydrates. 

(3) The analysis of the milk for one hundred and two days. 

(4) The collection and analysis of the urine and feces from the 
experimental animal for sdxty-six days, this being done continu- 
ously during fifty-nine days of the time in which extracted foods 
were fed. 

(5) A study of the distribution of certain mineral constituents 
of the food in the milk, urine and feces. (Incidental and not com- 
pleted.) 

(6) A study of the distribution of the energy of the food in 
the milk, urine and feces. (Incidental and not completed.) 
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The experimental animal stood in a stall the fioor of whioh was 
covered with metal, the trench behind being practically a metal 
lined box, this construction making it possible to recover any 
excreta that through accident might fall to the floor. 

The daily ration was fed in three equal portions, morning, noon 
and night Water was offered at stated times, and the animal 
was weighed at the same hour each day. Two men were employed 
for the collection of the nrine and feces, one during the night and 
the other during the day. The excreta were caught in tin ves- 
sels, the one used for the urine being so constructed as to prevent 
loss of the liquid by spattering. As far as known there was loss 
Off these materials in but a single instance and that was small. 

The weights of urine and feces represent that which was voided 
during twenty-four hours from six o'clock a. m. 

Thb Foods. 

Tlie first matter requiring attention in the experiment herein 
reported was the selection or preparation of foods containing 
small quantities of fat In certain grain foods, such as rice, bar- 
ley and peas, the percentages of fat are comparatively low, and if 
these could have been fed unaccompanied by any coarse fodder the 
selection of a ration would have been a much simpler matter. 
Under the circumstances, it was decided to attempt to extract the 
fats from some of the ordinary cattle foods by treating them with 
a light benzol. It was clearly impossible to do this by any means 
at our command, and, therefore, we sought the cooperation of 
some manufacturer engaged in the extraction of v^etable oils. 
The Cleveland Linseed Oil Company, of Cleveland, Ohio, very 
kindly undertook to do the work for us, and, C'Onsequently, wo 
shipped to their works at Sonth Chicago a thousand pounds of 
finely chopped hay and about fifteen hiundred pounds each of com 
meal and ground oats. The extraction of these materials evi- 
dently was found to be troublesome, requiring repeated treat- 
ment, and while the fats were not entirely removed, this Station 
is under great obligations to this company for giving the work 
such faithful and efficient attention as to make our experiment 
possible. 
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The following is a statement of the coinpositi(»n of these foods 
before and after extraction. It is seen that the amonnt of fat left 
in the treated materials was so small that it was possible to feed 
the animal a fairly generous ration that contained not over thir- 
teen hundredths of a pound of petroleum ether extract daily, prob- 
ably not all of which waB pure fat or oil. In onler to control the 
protein supply in the ration, use was made of wheat gluten, which 
contained, as the analyses show, from seventy-two to seventy- 
four per cent of protein. 

Composition of Foods. 



II 


foods. 


Water. 




Proteto.* 


Fat 

(petroleam 

ether 

extract). 


61 

70 

120 

261 

286 

63 


Timothy hay, normal 

Timothy hay, extracted 

Timothy hay, extracted 

Timothy hay, extracted 

Timothy hay, extracted 

Corn meal, norin:i 1 


Per cent 
10.46 
8 

8.02 

7.65 

7.79 

14.55 

11.23 

10.80 

10.67 

10.79 

10.27 

11.58 

11.89 

8.46 

8.22 

9.10 

9.22 

8.87 

9.60 

6.48 

5.09 

5.09 

4.47 

6.01 

6 


Percent. 

0.99 

.95 

.99 

.91 

1 

1.38 

1.48 

1.47 

1.48 

1.52 

1.62 

1.51 

2.04 

2.23 

2.20 

2.30 

2.27 

2.38 

2.32 

12.79 

13.07 

13.03 

12.87 

12.68 

12.80 


Per cent. 
6.24 
5.94 
6.24 
5.69 
6.25 
8.62 
9.25 
9.19 
9.25 
9.50 
9.50 
9.44 
12.24 
13.38 
13.20. 
13.80 
13.62 
14.28 
13.92 
72.9 
74.5 
74.3 
73.3 
72.3 
73 


Per oent. 

1.62 
.71 
.75 
.71 
.72 

4.22 


84 
121 
211 
231 
271 
287 

62 


Corn meal, extracted 

Com meal, extracted 

Com meal, extracted 

Corn meal, extracted 

Com meal, extracted 

Corn meal, extracted 

Oats, normal 


.38 
.88 
.37 
.44 
.40 
.49 
4.20 


80 


Oats, extracted..... 


.65 


122 


Oats, extracted. ...... ...... 


.61 


212 


Oats, extracted ......... 


.66 


232 


Oats, extracted............. 


.65 


272 


Oats, extracted 


.65 


288 


Oats, extracted 


.63 


64 
85 
123 
233 
273 
289 


Wheat glnten, as received. .. 
Wheat glu ten , extract ed .... 

Wheat gluten, extracted 

Wheat gluten, extracted 

Wheat gluten, extracted 

Wheat gluten, as received.. 


.87 
.05 
.05 
.04 
.03 
.61 



*Wlth hay and com meal, proteln»Nx6.26; with oat8,proteinsNX6; with wheat gluten, 
proteinp-NX6.7. 

Thb Animal. 

The animal selected for uee in this experiment was a young 
grade Jersey cow of a vigorous type. When the experiment was 
begun, slie was somewhat thin in flesh and about four months 
advanced in the period of lactation. The vigorous appetite which 
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8he poBsefised was depended npon to secure entire consumption of 
the foods which had been treated in such a manner as to render 
them somewhat less palatable. It is a matter of congratulation 
that the regular consumption of the rations was accomplished 
with a very satisfactory degree of success, considering the con- 
ditions under which the experiment was carried on- The health 
of the animal did not appear to be impaired by the food and 
treatment which she received. 

Composition of the Rations. 

The ingredients and quantities of the several rations are given 

in detail below: 

Rations. 



ingredients. 



Timothy hay. 
Coru meal . . . 
Oats, ground 
Wheat gluten 

Total.. 



NOXMAL. 



No. 1. 



Lb9. 



10 
6 
5 
1 



EZTKACTBD. 



No. 2. 



Lb8. 
10 
6 
6 

1 



22 



No. 3 



Lba. 

10 

6 

5 

H 



22i 



No. 4. 



Lbs. 
10 

5 



22i 



No. 5. 



Lbs. 
6 2-8 
5 
31 3 



15 



The Sbqubncb and Character of the Rations. 

Ration 1. From noon April 12 to morning April 26. 

This consisted of normal foods oontaining all their 
fats. 
Ration 2. From noon April 26 to morning May 11. 

This ration was the same in kind and quantity as No. 
1, only the fats had been largely extracted from the 
several foods. 
Ration 3. From noon May 11 to morning May 18. 

This ration waB similar to No. 2, except that i lb. 
more of wheat gluten was fed daily in order to in- 
crease the proportion of protein up to or beyond 
the probable full requirements of the animal for 
maintenance and milk production. ^ 
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Transition period. From noon May 18 to morning May 23. 

During this period the wheat gluten was decreased J 
lb. per day and the corn meal waa increased by the 
same amount, the purpose being to diminish the 
amount of protein and to increase the proportion of 
carbohydrates up to any probable requirements of 
the animal for maintenance and milk production. 

Ration 4. Prom noon May 23 to morning May 31. 

Differed from No. 3 in that the wheat gluten was 
withdrawn from the ration and 1^ lbs. daily of corn 
meal was added. 

Ration 5. Prom noon June 1 to morning June 20. 

Similar to No. 4 only one-third smaller. It was ex- 
pected that this ration would be considerably below 
the needs of the cow. 

Transition period. From noon June 20 to morning June 24. 
^ lb. wheat gluten added to No. 5 each day. 

Ration 2. Prom noon June 24 to morning July 30. 

During this period the food was the same as during 
the two weeks succeeding April 26. 

The Methods of Sampling and Analysis. 

The rations were weighed out at several different times during 
the course of the experiment, and each time this was done sam- 
ples were taken of the various foods. The similarity in composi- 
tion of these several portions indicates that the mixing and sam- 
pling were thorough. 

The milk, urine and feces were taken directly to the laboratory 
and immediately weighed and sampled, excepting that the night's 
milk was kept in an ice box until morning when it was mixed 
with the morning's milk and a sample was then drawn from the 
mixture. The feces were thoroughly stirred and samples (4 lbs.) 
of the fresh material were taken for drying and for the nitrogen 
determination. The feces were dried over steam coils at a tem- 
perature not exceeding 60° C. 

In general the methods of the A. 0. A. C. were followed in the 
analyses, the only exception being that petroleum ether was used 
instead of sulphuric ether in extracting the fats from the foods 
and feoes. 
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The justification of this change is found in the follo^wing 
figures, the only reasonable explanation of which is that the 
petroleum ether takes out less material that is not fat or oil than 
does the sulphuric ether. Certainly the petroleum ether would 
not fail to remove all the fats or oils, and theref<H^ gives figures 
nearer the truth than does the usual solvent. 



Comparison of Rbsults of Extraction of Fats with Sulphuric Ain> 
Petroleum Ethers. 



11 



61 
62 
316 
317 
309 
310 
311 
312 
313 
314 
315 
96 
99 
102 
108 
124 
127 
130 
133 
136 
139 



SAMPLE. 



Timotbj hay 

Oats 

Tiumthy bay (extracted) 

Corn (extracied) 

Feces (normal ration)... 
Feces (normal ration) . . . 
Feces (normal ration) ... 
Feces (normal ration) . . . 
Feces (normal ration) ... 
Feces (noimal raiiou) ... 
Feces (n<»rmal ration) ... 
Feces (extracted nition). 
Feces ("extracted ration). 
Feces (extracted ration). 
Feces (extracted nition) 
Feces (extracted ration) 
Feces (extracted ration). 
Feces (fxtiacted ration) 
Feceu (extracted ration) 
Feces (extracted ration) 
Feces (extracted ration) 



Sulphuric 

ether 
eztrmct. 



Per cent. 
3.29 
4.71 
1.77 
.51 
3.58 
3.58 
3.87 
3.78 
3.87 
3.84 
4.07 
1.17 



18 
18 
16 
46 
32 
86 
45 
1.46 
1.41 



Petroleum 

ether 

extract 

40-60«. 



Percent. 
1.77 
4.53 
.85 
.59 
2.58 
2.75 
2.85 
2.98 
2.67 
3 

2.78 
.91 
.85 
.86 
.88 
.93 
.97 
1.06 
.96 
.85 



Oharooal 
(sulph. 
ether) 

extract. 



Perceot. 

1.85 

S.75 

.63 

.47 



2.97 



.84 



.88 



Nitrogen was determined directly in fresh samples of the urine 
and feces. The drying of the feces at a temperature varying 
from 50° to 60° C. caused a material loss of nitrogen aB the re- 
sults clearly show. 

The comparisons given are the first thirty-six or fifty-nine cases 
in which the nitrogen was determined in both the fresh and the ^ 
air dry samples. There was but one instance in the fifty-nine 
(!omparisoniS where more nitrogen -was not obtained from the 
fresh sample. 
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Efpbcts of Drying upon 


THB Nitrogen Content op 


A Cow's 


Feces. 


Laboratory 
namber. 


Nitrogen 
without 
drying. 


Nitrogen 
when 
dried. 


Daily loss 
of nitro- 
gen by 
drying. 


Laboratory 
number. 


Nitrogen 
withoDt 
drying: 


Nitrogen 
when 
dried. 


Daily loss 
of nitro- 




Per cent. 


Per cent. 


Grams. 




Per cent. 


Per cent. 


Grains. 


96 


0.689 


0.546 


6.9 


154 


0.561 


0.529 


5 


99 


.689 


.566 


3.8 


167 


.525 


.511 


2.3 


102 


.576 


.648 


4.8 


160 


.600 


.494 


1.1 


105 


.651 


.534 


2.6 


163 


.463 


.442 


3 


108 


.659 


.529 


4.9 


166 


.461 


.434 


3.1 


111 


.570 


.544 


3.6 


169 


.445 


.422 


4.6 


114 


.556 


.617 


6.6 


172 


.446 


.482 


2.3 


117 


.656 


.622 


5.5 


175 


.446 


.418 


6.4 


124 


.542 


.626 


2.2 


178 


.430 


.407 


4 1 


127 


.562 


.652 


1.7 


181 


.421 


.413 


1.4 


130 


.657 


.624 


6.6 


184 


.468 


.448 


2.8 


133 


.582 


.540 


6.7 


187 


.458 


.420 


5.4 


136 


.557 


.520 


6.7 


190 


.471 


.446 


2.5 


139 


.657 


.536 


2.9 


193 


.465 


.434 


3 


142 


.563 


.526 


4.4 


196 


.438 


.416 


4 


145 


.568 


.554 


1.7 


199 


.425 


.401 


4.5 


148 


.563 


.538 


3.8 


202 


.418 


.384 


6.7 


161 


.584 


.562 


3.2 


205 


.421 


.407 


2.8 



THE NUMERICAL RESULTS OF THE EXPERIMENT. 

A large amount of data was necessarily recorded in an experi- 
ment involving such numerous weighings and analysis durinj; 
nearly three months. 

The figures herewith presented have been reduced to those 
which are essential to a critical analysis of our conclusions. 

Those which follow are displayed under several heads: 

(1) Periods represented by the several samples of foods. 

(2) Daily weights of foods and content of nitrogen and fat. 

(3) Daily weights and partial comx)osition of the milk, urine 

and feces. 

(4) Daily composition of milk, and yield of milk and milk 

solids. 

(5) Digestibility of rations and amount of digestible food 

daily. 

(6) Amount of water drank daily. 

(7) Daily balance sheet, nitrogen and fat. 

(8) Balance sheet, nitrogen, totals by periods. 

(9) Palance sheet, protein, daily average for periods. 

(10) Balance sheet, fat, totals by periods. 

(11) Balance sheet, fat, daily average by periods. 
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Weights and Partial Composition op Milk, Urine and Feces. 



date. 



Ration 1. 



Ration 8. 



1807. 
r April ]i^90. 
I April 20-81. 

April 21-28. 
< April 22-28. 

April 2.J-24. 

April 24-25. 

April 25-26. 
^May 8- 4. 

May 4- 6. 

Biay 5-6. 

May 6- 7. 



Rations, i 



Transition 
period. 



Ration 4. 



May 
May 

May 

May 

May 
May 

May 
May 
May 

*May 
May 
May 
May 
I May 
^May 
May 
May 
May 
May 
May 
May 
May 



7-8. 

8-9. 

9-10. 
10-11. 
11-18. 
12-18. 
18-14. 
14-15. 
15-16. 
16-17. 
17-18. 
18-19. 
l»-20. 
80-21. 
21-88. 
88-88. 
8?-84. 
84-85. 
85-86. 
86-87. 
27-28. 
28-29. 
29-80. 
80-31. 



Milk. 



li 
s 



.May81-Junl 



60 

68-«9 

72-78 

75-76 

78-79 

82-83 

87-88 

97 

100 

108 

107 

110 

113 

116 

119 

186 

129 

182 

185 

188 

141 

144 

147 

150 

158 

156 

159 

162 

165 

168 

171 

174 

177 

180 

188 

186 



Grams. 

8,510 
8,144 
8,420 
8,306 
7,906 
7.995 
8,870 
6,988 
6,811 
6,910 
6,989 
7,016 
7,066 
6.981 
6.790 
6,655 
6,684 
6,804 
6,549 
6,857 
6,801 
6,851 
6,287 
6,421 
6,457 
6,886 
6,809 
5,876 
5,776 
5,571 
6,053 
5,844 
6,845 
5,160 
5,096 
4,897 



Perct. 
0.1 
.556 
.560 
.668 
.678 
.562 
.668 
.674 



.656 
.658 
.652 
.664 
.664 
.658 
.668 
.661 
660 
.668 
.660 
.668 
.657 
.668 
.658 
.655 
.662 
.661 
.665 
.666 
.675 
.657 
.665 
.656 
.648 
.653 



Urimb. 



li 



Grams. 
6.761 
6,184 
6,472 
5,911 
8,664 
6.124 
6,169 
17,109 
21,262 
21,744 
16,804 
16,216 
21,064 
12,708 
19,478 
81,819 
80,525 
88,510 
88,488 

€U ftKlt 
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Weights and Partial Composition op Milk, Urine and Feces.— 

{Continu&d). 
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Dry matter. 


Ash. 


Protein. 


Cftfbohy- 
dtates. 


Fats. 


April 19 to 26 


Per cent. 
68.1 
63.5 
60.1 
55.6 


Per cent. 
28.9 
27.3 
21.8 
16.9 


Percent. 
66.0 
59.4 
44.9 
39.6 


Per cent. 
70.1 
67.9 
63.0 
59.1 


Per cent. 
70.7 


May 3 to 11 


45.6 


26 to 31 


52.6 


Juno 10 to 20 


51.4 







Amount of Digestiblb Food Daily. 





Dry matter. 


Aflh. 


Protein. 


Carbohy- 
drates. 


Fata. 


April 19 to 26 


Lbs. 

13.2 

12.7 

12.4 

7.6 


Lbs. 

0.20 

.20 

.16 

.08 


Lbs, 

1.70 

1.42 

.90 

.53 


Lbs. 

10.89 

11.04 

11.30 

6.9 


Lbs. 
0.44 


May 3 to 11 


.05 


26 to 31 


.07 


Jane 10 to 20 


.05 







Amount of Water Drank Daily. 



Date. 


Water. 


Date. 


Water. 


Date. 


Water. 


Date 


Water. 


Date. 


Water. 


Date. 


Water. 




T.ba. 


LbH. 




Lbs. 




Lbs. 




Lbs. 




• 
Lbs. 


April 




May 




May 




June 




July 




July 




19 


58.5 


18 


99 


81 


48 


17 


78 


4 


108 


22 


106.5 


90 


62.2 


14 


ge 


June 




18 


47.6 


6 


118 


83 


186.8 


SI 


65.8 


15 


104 


1 


67.8 


19 


80.6 


6 


118 


84 


96.5 


S9 


58 


16 


103 


2 


70 


20 


48.5 


7 


120.6 


26 


99 


88 


37.5 


17 


96.2 


3 


60.5 


21 


69.6 


8 


78 


26 


83.5 


24 


85.8 


18 


100 5 


4 


60 


22 


62 


9 


117.6 


87 


88 


25 


61 


19 


112 


5 


86 


28 


61.6 


10 


119 


88 


90.5 


Mav 




20 


100 


6 


60 


24 


68 


11 


181.6 


29 


95 


8 


84.5 


21 


91 


7 


71 5 


25 


84 


18 


118.6 


80 


87 


4 


97.8 


22 


97.6 


8 


64.5 


26 


71.5 


18 


107.6 


• . • 1 • 






6 


98.5 


1 28 


84 


9 


49 


27 


81 


14 


€9 


. , 








6 


86.5 


24 


94.5 


10 


58 


28 


61.5 


16 


96 










7 


91 


1 25 


86 


11 


68.6 


29 


86.6 


16 


186.5 


.. 








8 


94.5 


26 


68 


12 


45.6 


80 


100 


17 


107.6 










9 


63 


27 


54 


18 


64.1 


July 




18 


99.6 


, , 








10 


94 


as 


78 


14 


72.5 


1 


100.2 


19 


118.5 










11 


98.8 


29 


62.5 


16 


53.6 


2 


84 


20 


169.6 


., 








12 


89.5 


30 


77.6 


16 


63.8 


8 


110 


81 


99.5 
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Fat Balance. 
Daily for Periods. 



rations. 



fiation 1. Normal foods 

Preliminary period ; Ration 2 

Bation 2. Extracted foods 

Ration 3. Extmcted foo<is 

Transit ion period 

Ration 4. Extracted foods 

Rations. Extracted foods 
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Ration 2. Extracted foods 
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Lb«. 

0.61 
.74 
.68 
.70 
.68 
.58 
.54 
.47 
.60 
.57 



DISCUSSION OF RESULTS. 

General Bemarks. 

It is proper to preface a discussion of the results of the experi- 
ment by the statement that these foods of a quite unusual char- 
acter seemed to have no ill effect upon the health of the cow. 
Her general apx>earance was all that could be desired. As ma^ 
be seen by the foregoing figures, the weights of water drank and 
of urine excreted were somewhat abnormally large, but it was 
not discovered that any febrile or other diseased condition 
existed. 

The general appearance of the animal indicated a steady in- 
crease in adipose tissue throughout the experiment^ except that 
during the feeding of Ration 5 there aippeared to be no especial 
change. All the points by which a butcher judges the fatness of 
an animal indicated that at the end of the experiment the cow 
was in much better condition for the shambles than at the begin- 
ning. This is also shown by her generous increase in weight. 
Her uniformity in weight, save in a few cases where large varia- 
tions were due to a failure to drink, gave to the live weights their 
maximum value as a guide to conclusions. 
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/ 

The Food Fats and Body Fats as Sources of the Milk Fatb, 

The results of this experiment appear to demonstrate concln- 
sively that food fats bear no necessary relation to the formation 
of milk fats. 

In the ninety-five days that this cow ate rations from which 
the fats were largely extracted, she produced 62.9 lbs. of milk 
fat. The quantity of fats in the food during the same time was 
11.6 lbs., only 5 J lbs. of which was digested, leaving 57.2 lbs. of 
milk fats in excess of the food fat supply. It is very clear that 
the mdlk fats were not taken as such from each day's rations. 
Could they not have come from the body fat already deposited in 
the animal when the experiment began? This is so highly im- 
probable as to justify a positive negative answer. At the begin- 
ning of the ninety-five days the cow weighed 867 lbs. She was 
quite lean and certainly could have been no fatter than the well- 
fed ox which Lawes and Gilbert found to contain 7.1 per cent of 
fat. The total fat in her body could, therefore, scarcely have 
exceeded 61 lbs., and was probably less. Practically all of this 
possible maximum would have been required to produce the 57.2 
lbs. of milk fat and it is not reasonable to suppose that the cow 
lost all her body fat when we see that during the period under 
consideration she gained 47 lbs. in live weight. There could not 
have been a large increase of flesh, for during 59 days of this 
period the nitrogen income and outgo were about evenly 
balanced. 

It may be suggested that a change in the water of the body 
and in the contents of the intestines might cause large variations 
in body weight, which would obscure a loss of body fat. In this 
case, however, such a criticism would not be rational. Not only 
must 57.3 lbs. of fat be replaced by water or an intestinal food 
residue but an addition to the body weight of 47 lbs. must be 
accounted for in the same way, a total of 104 lbs. Such a result 
would h#ive necessitated a very marked condition of emaciation 
and a noticeably full condition of the intestinal tract, the reverse 
of which was true. As before stated the cow apparently grew fat 
steadily during a large part of the experiment. We are therefore 
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impelled to the conelusion that the milk fat which this cow pro- 
duced while under experimental obaervation. had some other 
source than either the food fat or the previooisly stored body fat. 

Did this Milk Fat Come from the Protein or from the 
Carbohydrates ? 

In discussing this question we must confine ourselves to the 
data obtained for the fifty-nine consecutive days during which a 
record was kept of the income and outgo of both the nitrogen and 
fat. These data show that in thie time 38.8 iKXunds of fat waa 
found in the milk. If thiis fat was formed through the metabo- 
lism of protein, the most generally accepted theory is that of^ea 
would be a product of the chemical changes necessary to produce 
this result. This view being correct, the production of 38.8 
pounds of fat would, according to several theorizers such as 
Wolff, Henneberg, Voit and Foeter, require a minimum of from 
75.5 to 95 pounds of protein. As a matter of fact, the nitrogen of 
the urine during the period under consideration was only 2,417.5 
grams, equivalent to 38.3 lbs. of protein, assuming protein to be 
N X 6.25. Oeborne's and Ritthausen's results show that N x 6 is 
probably more nearly correct, which would give 32 pounds of pro- 
tein. If we adopt Henneberg's (also Wolff's) fat factor for pro- 
tein, viz.: 51.4 per cent, which as the highest suggested, 33.3 
lbs. of protein would furnish 17.1 lbs. of fat, leaving 21.7 lbs. to 
be accounted for in some other way. In this fifty-nine days the 
digested food fat was only 3.3 lbs. and the weight of the cow 
increased 33 lbs. with the nitrogen balance slightly against her 
body. 

It is noteworthy, moreover, that during twenty consecutive days 
of the fifty-nine, the daily nitrogen in the cow's urine was equiva- 
lent to only 0.4 lb. of protein, while the average daily production 
of milk fat was 0.58 lb. Granting that none of this protein waa 
metabolized for maintenance purposes, which is unlikely, it is of 
itself greatly insufficient to account for the milk fat, as it would 
theoretically be equivalent daily to not over 0.2 lb. of fat. 
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There ki no way of explaining how milk fat could in any way 
proceed wholly from metabolized protein in this i)articnlar case, 
but by the improbable theory that the protein joins with other 
oomiK>unds in synthetical changes of which we so far have no 
hint. 

Certainly, in this exf^riment, protein metabolism, as ordina- 
rily nnderatood, can account only for a minor part of the fat 
secreted in the milk, because without the aid of other componnds 
protein must form considerably lees than its weight of fat Some 
nitrogen oomi>ound must be split off which would take part of 
the carbon and hydrogen with it. 

The only rational conclusion which these data seem to offer is 
that the milk fat, as previous experiments have demonstrated to 
be the case with body fat, was produced, in part at leaat, from 
carbohydrates. Such data do not constitute evidence that pro- 
tein or food fats may not under other conditions be the source of 
milk fat, but only that in thie experiment they were an utterly 
insufOcient source, either directly or indirectly. 

The Stimulus op Protein upon Milk Production. 

If further investigations, which are now planned for the imme- 
diate future, should ratify the apparent outcome of this one, the 
explanation of the well-known •stimulus of an abundant supply of 
protein upon milk secretion must rest upon some other basis than 
that so much protein is necessary as a souTce of milk building 
material. It is generally held, from the standpoint of both sci- 
ence and practice, that considerably over two pounds of digesti- 
ble protein, two and one-half pounds being the amount agreed 
upon, should be fed in connection with a sufficient supply of car- 
bohydrates (12^ Iba) to a cow in the full flow of milk, if a maxi- 
mum food efficiency is to be attained. 

Experiments have shown that the food efficiency of a unit of 
digestible matter is actually augmented by increasing the pro- 
porticm of protein up to approximately the quantity named, as 
for instance when oil meal or gluten meal is substituted for a 
portion of the cereal grains in a ration otherwise made up wholly 
of home grown foods. Surely if protein takes no necessary part, 
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as aur results indicate, in providing raw material for the secre- 
tion of milk fat or milk sngar^ a large part of this generous pro- 
tein supply is not needed for constructive purposes. 

When fed what is sometimes called the German balanced ra- 
tion, a cow may sometimes yield thirty pounds of average milk, 
generally less rather than more. This milk would contain not 
over one pound of protein, leaving one and a half pounds or three- 
fifths of that in the ration unused, so far as known, for any neces- 
sary constructive purpose. We desire to propose as a rational 
explanation of the notable influence upon milk secretion of an 
abundant supply of digestible protein in the ration, that it is due 
to the influence of protein upon metabolic activity rather than 
because so much was needed from which to form milk solids. 
TMs view would not minimize our estimate of the importanee of 
the nitrogenous constituents of cattle foods, but simply empha- 
sizes more fully one reason, and perhax)s the main one, why they 
should be supplied in such generous proportions. 

Certain data from this experiment should be considered in this 
connection. 

It api)ears that the daily digestible protein in the ration varied 
in the different periods between 1.85 lbs. as a maximum to 0.41 as 
a minimum. There was a corresxK>nding, though not so wide, va- 
riation in the urea nitrogen, and it is interesting to note the rela- 
tion between the protein supply, protein metabolism and the 
secretion of milk solids, as shown both by the figures and by the 
diagram. 

Relation Bktween Protein Supply, Protein Metabolism and Secretion 

OF Milk Solids. 



Digestible pro- 
tein eaten daily. 


Protein equiva- 
lent of urine 


Gain or loss of 
bodv protein 
daily. 


Milk solids 


Relation of pro- 
tein destruo* 


nitrogen ex- 


secreted daily. 


tion to milk 
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Lbs. 
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Fio. 19.— Relation of Food Supply to Quality of Milk. 
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The extent of protein metabolism seems to be influenced mainly 
by the protein supply rather than by the quantity of milk solids 
secreted. When in the first x>eriods the digestible food protein 
varied between 1.42 and 1.85 lbs. daily and there was an increase 
of body protein, the milk solids were from two and six-tenths to 
three times the protein equivalent of the urine nitrogen, but when 
the available protein in the food fell to 0.41 lbs. daily, so that the 
animal's needs forced a body loss of 0.44 lbs. of pi-otein daily, the 
mdlk eolids were four and two-tenths greater than the protein 
broken down. In view of these figures, it is not easy to avoid the 
conclusion that in some way the abundant metabolism induced 
by a generous supply of protein in the ration had a stimulative 
rather than a constructive (building) function in its relation to 
milk secretion. 

The Relation Between the Food and Quality op the Milk. 

The evidence on thifl point is incidental to the main purpose of 
th^ experiment, but is none the less emphatic. 

Changes were made in the rations in three ways: (1) By de- 
creasing the fat in the food from about the usual quantity to 
practically none; (2) by producing wide variations in the protein 
supply and nutritive ratio; and (3) by producing wide variation.^ 
in the supply of total digestible material. 

Were there changes in the constitution of the milk correspond- 
ing to any or all of the variations in the kind and quantity 
of the food supply? A careful examination of the accompanying 
graphic display (Pig. 19) of the amounts and kind of food eaten 
and of the composition of the milk, during sixty-six days, does 
not reveal any such relation. To be sure, when the ration was 
changed from the normal to the extracted foods there was quite 
a marked drop in the percentage of milk solids, but in a few days 
the milk recovered its former richness. Neither a deficiency in 
the protein of the ration nor a depression of the digestible nutri- 
ents to about 5.5 lbs. per day caused the cow to produce poorer 
milk. The only apparent effect was in changing the quantity 
of product. The percentages of milk solids and fat varied greatlv 
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from day to day, usually without definite relation to any known 
causes. This bit of experience does not establish a law, but is in 
itself an event worth noting. 

Total Milk Solids and Milk Fat. 

In this experiment the variations in milk solids were due almost 
wholly to changes in the percentages of milk fat. The corre 
sponding rise and fall of the total solids and the fat, and the uni- 
form percentages of nitrogenous compounds are certainly remark- 
able and are strikingly shown in the diagramatic* chart (Fig. 20). 
This is not a new observation, for it haa been noticed repeatedly 
that the fat of milk is its most variable compound in percentage 
relations. 
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I. DIGESTION AND FEEDING EXPERIMENTS * 



H. JORDAN AND C. G. J ENTER. 



SUMMARY. 

I. The New Corn Product. 
The claim that the removal of the pith from corn stover modi 
fiea the comxKMsition and increases the digestibility of the remain- 
ing portions of the stalk and leaves is not sobstantiated by inves- 
tigations at this Station, (a) The pith was found to be much like 
the whole stover in ecunpoaition. (b) In a trial with three »heep, 
corn stover with the pith was only one-half of one per cent les-j 
digestible than similar stover without the pith. 

II. Actual and Calculated Digestibility. 
In digestion trials with two fairly elaborate mtions quite un- 
like in origin, the actual digestible matter closely approximated 
in both cases to the quantities that were caleulat'^d by the use of 
figures from feeding tables representing the average composition 
and digestion coeflBcients of similar materials. 

III. Comparative Value op Rations from Unlike Sources. 

In an extended feeding trial with two rations in which the com- 
pounds that were the source of the digestible carbohydrates were 
quite dissimilar, the ration containing the less fiber and a nitro- 
gen-free extract richer in starch and sugar showed no superiority 
over the other. Also by-products such as malt sprouts, brewer's 
graane and gluten feed were successfully substituted for oats 

and peas. 

I. THE " NEW CORN PRODUCT." 

The cattle feeder is beset on every hand with new feeding 

etuffs — new in name if not in kind. One of the latest of these is 

"Marsden's Stock Pood," otherwise called "A New Corn Product." 

•Reprint of Bulletin No. 141. 
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This is a finely ground product, a refuse from the utilization of 
the pith of the stalk. The leaves are stripped from the stalk, thtv 
^ith is removed, and the remaining portion, or the outside of the 
stalk, is ground into meal. 

The attention of the writer was called to this food so long ago 
as December, 1896, through an inquiry from a correspondent of 
the New York Tribune, and in response to a request from the 
Agricultural Editor of that paper, the following statement wan 
made: 

" Meal which is made by grinding dry com stalks has entirely 
the same food properties as the corn stalks themselves, the only 
possible advantage being that the animals are saved from chewing 
them; and also because of its fineness the meal may possibly be 
a little more digestible than the stover. There is no real merit in 
this meal which gives it any superiority over hay, com stover 
or silage in so far as these latter materials are eaten and thor- 
oughly masticated." 

Since the above statement was made, this new product has re- 
ceived considerable attention, notably by two bulletins from the 
Maryland Agricultural Experiment Station* and by an article in 
the Country Chntlemanf from Hon. Edward Atkinson. 

The important general conclusions which Patterson draws from 
the Maryland Experiment Station work are that (1) the " New 
CJom Product " is more digestible than com stover even if finely 
ground, and that (2) this product may be successfully substituted 
for other rough fodders and hay in a fattening ration and in feed 
ing horses. Patterson's discussion of his data leans to the view 
that the presence of the pith actually depresses the digestibility of 
the other parts of the stover, and he offers as a reason for this the 
wholly hypothetical explanation that the pith so freely absorbs 
the digestive juices as to leave a quantity insufficient to act effi- 
ciently upon the other portions of the plant. 

Atkinson discusses this new food from the economic side, but 
bases much of his reasoning upon what he seem« to regard as two 
established facts, viz.: that the pith of the corn stalk is practi- 

•No». 43 and 61. 

tipsue December 16, 1897. 
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cally pure cellulose and that its presence depresses the digesti- 
bility of the other portions of the plant by absorbing " the saliva 
and the gastric juices, thus clogging, the intestines ." 

All that has been said in regard to the great saving that would 
result froni a complete utilization of the entire corn product, grain 
and stover, can be entirely accepted by every person well informed 
in cattle food matters. 

The supreme importance of maize in animal husbandry and the 
availability and high food quality of every portion of the plant 
when properly harvested do not need to be established by f urtl^r 
investigation. These are now facts of common knowledge amon;^ 
well-informed farmers. 

Any process, therefore, which tends to a completer utilization 
of maize stover should be heartily welcomed. It is the opinion of 
the writer, however, that whatever benefit may accrue to agricul- 
ture from the Marsden process, in so far as it touches cattle feed- 
ing, will come wholly from the saving in a useful form of a val- 
uable food material which is now largely wasted. No conclusive 
evidence seems to be yet secured that this " New Corn Product " 
possesses unusual food properties, or those which differ in any 
way from well cured, well prepared corn stover. 

There are serious doubts whether the corn pith is so greatly 
unlike the remainder of the plant that its removal materially mod- 
ifies the composition or digestibility of the portion that is left, and 
the hypothesis that this pith retards or prevents digestion by 
absorbing and holding the gastric juice (to say nothing of the 
intestinal juices) is so far too nearly guesswork to have much 
weight, and may be as far from the truth as the assumption that 
the pith is " pure " cellulose. The chances are that the " New 
Com Product '' is nothing more or less than ground com stalks in 
all the essentials that pertain to digestibility and to food function 
or value. 

This question is of suflQcient importance, however, to make it 
desirable to secure evidence concerning the points under dis- 
cussion, and for this reason this Experiment Station has been 
investigating the matter somewhat. 
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The Experiments at this Station. 

In order to show that the removal of the pith from maize stover 
is beneficial from a food standpoint it must be demonstrated that 
the pith either contains compounds directly injurious to the ani- 
mal or that in its absence the remaining portions of the plant are 
more fully utilized than would otherwise be the case. 

Certainly the compounds in the outside stalk and leaves are 
not in any way changed by the presence or absence of the pith. 
This inveetigation was directed to two points, therefore, viz.: 
(1) the composition of maize pith as compared with the rest of 
the plant, and (2) the elBfect of removing the pith ux>on the digesti- 
bility of the leaves and remainder of the stalk. 

The Relation in Weight of Different Parts of Maize Stover. 

About 200 lbs. of well-cured, bright corn stover, all of which 
came from the same lot of corn, was selected for the experiment. 
The leaves and husks were first stripped from one-half of each 
bundle and then by the use of instruments specially made for the 
purpose the pith was removed from the stalks. 

The following are the weights of the several parts in the air 
dry condition: 

Weights and Proportion of Parts of Corn Stovkr. 



WelKht. 



Leaves and husks. 
Stalks miuns |iith. 
Pith 



Qrams. 
25,021 
9,046 
3,948 



Pounds. 
55.0 
20.7 
8.7 



Proportion. 



Per cent. 
66.2 
24.5 
10.3 



It appears that the pith constituted about one-tenth of this lot 
of maize stover. 

The Composition op thb Stover and its Various Parts. 

The whole stover from one-half the bundles, aad the separate 
parts of the dissected stover were finely ground in an iron mill 
and from the thoroughly mixed materials samples were selected 
for analysis. 

The composition of the whole stover, the stover without the 
pith and the pith are given below. 
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Composition op Corn Stover. 



Whole stover 

Stover without pitb . 
Pith 



A.IB-DRT Matsrialb. 



Water. 



Ash. 



Per cent. 
19.81 
12.31 
13.27 



Per cent. 
4.55 
4.58 
3.92 



Protein. 



Per cent 
4.19 
4.60 
3.02 



Fiber. 



Per cent, 
26.02 
28.55 
29.15 



Nitrosren- 

free 
extract. 



Per cent. 
42.87 
47.35 
45.77 



Fat. 



WaTSR-FRKC MATRRIAUi. 



Whole stover 

Stover without pith. 
Pith 



5.22 
4.52 



5.22 
5.24 
3.48 



32.45 I 53.46 
32.52 ; 53.93 
33.61 ^ 52.77 



Per cent. 
2.56 
2.71 
4.87 



3.19 
3.09 
5.62 



It is clearly shown by these analyses that the pith of this par- 
ticular lot of stover, at least, did not diflPer in composition to a 
remarkable degree from the remaining portion of the plant. It 
contained about two-thirds as much nitrogenous material and 
nearly twice as much ether extract, the proportions of fiber 
(crude cellulose) and nitrogen-free extract, which together make 
up the greater part of the stover, being very nearly the same as 
in the other nine-tenths of the plant. This pith, instead of being 
nearly pure cellalose, is at least two-thirds something else, and 
there is no reason for supposing that the pith of other lots of 
maize would be essentially unlike this sample. 

It is interesting to know something of the character of the 
nitrc^en-free extract in maize pith, as compared with the other 
tissue of the stover. Do the leaves and outside 'portion of the 
stalk contain a larger proportion of sugars and starch and less 
of those comi)ounds concerning whose nutritive value we are less 
definitely informed? Actual determinations answer this ques- 
tion in the negative, so far as one lotof stover is concerned. 
Nitrogen- Frer Extract in Corn Stover. 



S9 I 



3 



58 
59 
60 



Calculated as Dextrose. 



Soluble in 
water. 



Maize stover, whole 

Maize stover, witbont pith 
Pith of maize stover 



Per cent. 

.82 

.61 

1.37 



Soluble in 

malt 
extract. 



Per cent. 
.21 
.29 
.11 



Total. 



Per cent. 
1.03 
.90 
1.48 



Digitized byCjiOOQlC 



528 Report of the Department of Animal Husbandry of the 

This analysis of maize pith doejs not furniish any reason why 
its removal from the stover should be favorable to increased 
digestibility, or why the pith itself should not be nearly as di- 
gestible as the remainder of the stalk, leaves and husks. 

The Comparative Digestibility of Maize Stover with 
AND Without the Pith. 

It was deemed essential that in order to get reliable evidence 
on this point the materials compared should be entirely alike in 
origin and treatment. The well known variations in digestibility 
caused with coarse fodders by the conditions of growth, the period 
of harvesting and the manner of curing, demand that this prob- 
lem shall be studied with the use of stover from a single lot of 
corn, harvested at the same time and eured in the same manner. 
The lot of stover used satisfied all these requirements. 

As before stated, the pith was removed from one-half of each 
bundle of stover, the other half remaining in its ordinary condi- 
tion. These materials were ground in an iron feed mill, not to so 
fine a condition as is the case with the New Com Product but 
suflBciently so to allow very thorough mixing and sampling. 

Four young healthy wethers were selected for the digestion 
experiment. They were fed 600 grams of material daily. The 
preliminary period of feeding occupied eight days and the feces 
were collected during five daya 

The composition of the stover has already been given and the 
other essential data are shown in the tables which follow. 





Composition < 


[)F THE Feces from the Stover. 




1 

i 


SAMPLE. 


Air Dry. 


Water. 


ABh. 


Protein. 


Fiber. 


Nitrogen. 

free 
extract. 


Ether 
extract. 


51 
62 
63 
54 

55 
56 
57 


First Period. 
Feces from sheep No. 1. 
Feces from sheep No. 2. 
Feces from sheep No. 3. 
Feces from sheep No. 4. 

Second Period. 
Feces from sheep No. 1. 
Feces from sheep No. 3. 
Feces from sheep No. 4. 


Per cent. 
4.96 
5.08 
4.98 
5.20 

5.09 
5.22 
5.49 


Perot. 
10.80 
12.15 
12.14 
11.88 

8.35 
9.28 
9.71 


Percent. 
9.62 
9.06 
8.75 
9.00 

8.94 
7.94 
9.50 


Percent. 
24.62 
24.77 
23.60 
23.67 

26.85 
25.31 
24.52 


Percent. 
47.96 
47.43 
48.87 
48.58 

48.86 
50.64 
48.82 


Per cent. 
2.04 
1.51 
1.66 
1.67 

1.91 
1.61 
1.96 



Digitized byCjiOOQlC 



New York Agricultural Experiment Station. 629 



I 



H 



00 00 
00 CO CO 



oo 









Sf: 









t-00 00 
COQOCD 

^ iS lo 






coco O" 

5« gg 






lO 



g»0 2<l 



COO 






COOCD 



oi 



iij 



is 



Odr-i 









C*!'-* 



ccoc^ 

gl-HiH 






icoo 



iHiH 






I 



b 



fi^.-l 



coo> 



1-JCO t*-^ 

jHiS oco 

CO «fj» ^^ 



OC^lT 




B « « 



Digitized byCjiOOQlC 



580 Rdpobt of thb Dbupartmsnt of Animal Husbandbt of thb 



g 

O 
> 



O 

o 

O 

g 
S 

00 



^ 



eo;o 



ss 



2 

E 



f 



koeo 

3^^ 



ill 
o 



SS- 









is 



to 



lOr^ 
00 CO 



OOlO 



0>00 






cot 









•^04 COlO 



II 






mSS 






s;s 




Digitized byCjiOOQlC 



Nbw York Agricultural Expdriment Station. 



531 



The comparative digestibility of the stover with and without 
the pith is more readily seen by bringing together the coeflB^ients 
showing the average resifclts. 



DiGKSTIBILITY OP CORN StOVER. 



Stover with pith .-., 
Stover without pith 



Dry 
matter. 



Per cent. 
53.5 
55.1 



Organic 
matter. 



Per cent. 
56.7 
57.2 



Protein. 



Per cent. 
16.6 
20.5 



Fiber. 



Per cent. 
64.3 
62.7 



Nitrofcen- 

free 
extract. 



Per cent. 
56.8 
56.6 



Fat. 



Per cent. 
76.2 
72 



We do not have here any evidence that the removal of the path 
of the maize plant materially increases the food value of the 
remaining portion. One sheep digested more from the srtx)ver 
containing the pith and two digested less, the average being not 
greatly different in the two cases. 

The real test of the digestibility of a feeding stuff is the digesti- 
bility of the organic matter, because in the case of snch materials 
as <K)Tn stover the accidental mineral matter is a modifying factor. 
One-half of one i)er cent more of organic matter was digested from 
the stover without pith than from that with pith, a difference so 
small as to be well within the limits of error of such work. 

It is fair to observe that in Patterson's trials the stover and 
ground products had a similar origin only in one instance, and 
that in ascertaining the digestibility of the whole stover like that 
from which the New Corn Product was made, the coefficients 
obtained for dry matter differed 8.5 per cent with the two animals 
used, a fact which detracts somewhat from the value of the data. 

II. THE CALCULATION OF THE VALUE OF RATIONS. 

During the past fifteen or twenty years farmers have had their 
attention directed to the so-called feeding standards, which they 
have been urged to follow more or less closely in making up 
rations for various purposes. In order to ascertain whether any 
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given ration approximates to a desired standard it is necessary to 
determine the amounts and proportions of digestible nutrients 
which the proposed mixture of foods contains. A knowledge of 
the exact composition and digestibility of the feeding stuffs to be 
used is not possible, usually, certainly not in ordinary practice, 
and the computation of the amounts of digestible compounds 
must be based upon the average composition and digestibility of 
similar materials. It is assumed that figures reached in this way 
are sufficiently accurate for all practical purposes. 

The compounding of rations from a variety of foods to cor- 
respond to certain standards, as usually done, involves another 
assumption, viz. : That a pound of digestible material, carbohy- 
drates for instance, has a uniform value no matter what its 
source. 

Probably well-informed agricultural chemists do not assent io 
this statement, and doubtless they are agreed that this assump- 
tion is possibly an element of weakness in the effort to compound 
equivalent rations from greatly different mixtures of feeding 
stuffs. 

Muc^ of the doubt on this point pertains to the nitrogen-free 
extract. Great uncertainty exists as to the relative nutritive 
value of the sugars, starches, pentosans, cellulose and other com- 
pounds, some of which belong to the hexose group, others to the 
pentose, etc. We do know, however, thait there is a marked 
variation in the proportions in which these carbohydrates and 
other compounds are found in the nitrogen-free extract of feeding 
stuffs, especially when the coarse fodders are compared with the 
cereal grains. 

Moreover, the protein of cattle foods is a collective name for a 
mixture of nitrogenous compounds and there is good reason for 
believing that N x 6.25 does not always represent the same nutri- 
tive value, as for instance in roots, in green crops and in the oil 
meals. 

It is proper to inquire, therefore, to what extent these possible 
variations of composition and food values of different com- 
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pounds of the same class may cause actual differences in the rela- 
tive eflBciency of two rations combined from unlike foods but 
similar in amount of digestible material and nutritive ratio when 
calculated on the basis of average composition and digestibility. 
The writer is not aware that any comparison has so far been 
made of the calculated and the actual digestibility of rations, nor 
between the nutritive effect of the two rations with especial refer- 
ence to the points which are discussed in this connection. 

The Calculated and the Actual Digestibility op Two 

Rations. 

Two rations quite unlike in origin were selected for an experi- 
ment by this Station. In one the proportion of timothy hay was 
large and the grains were entirely by-products. In the other 
com silage was freely used and the grains were entirely ground 
oats and ground peas. The hay, silage and oats were home 
grown and the* other materials were of the usual commercial 
grade. Without knowing the composition of these feeding stuffs, 
the digestible nutrients they would supply were calculated from 
the averages of feeding tables. 



Average Composition and Digestibility of Certain Feeding Stuffs. 













i 




DlGBSTION 














COEFFICIENTS.t 








L 














«-i 














1 


4 

< 


d 




S 


i 


1 


■I 


2 


1 




Per ct. 


Perct. 


Perct. 


Per ct. 


Per ct. 


Perct. 










Tlmothvhay*.., 

OorosilaRe^ 


18.2 


4.4 


5.0 


29 


46 


2.6 


49 


58 


68 


67 


78.6 


2.1 


2 7 


7.8 


12.9 


.9 


65 


66 


69 


72 


Oats*. ..7. 


11 

10.5 

10.2 


8 

2.6 

6.7 


11.8 
20.2 
28.2 


9.5 
14.4 
10.7 


60.7 
61.1 
48.5 


6 
1.2 

1.7 


78 
88 
80 


26 
26 
38 


77 

94 
68 


88 


Peas* 


64 


l|alt sprouts* 


100 


Brewer's grains* 


8.2 


8.6 


19.9 


11 


61.7 


5.6 


79 


68 


69 


91 


Buffalo gluten meal|. 


8.2 


.9 


28.2 


6.8 


49.4 


11.6 


85 


48 


81 


81 



* Jenkins A Winton. t American excepting those for oats. 

I Rep. Mass. Station, Jan., 1897. 



t Wisconsin analyses. 
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The calculated digestible nutrients in two rations, based upon 
the foregoing figures would be as follows: 

Digestible Nutrients in Contrasted Rations. 





Protein. 


Carbohydrates. 


Fats. 


Bation 1. 


Fiv© pounds timotby hay ,. 


Lbs. 

0.14 

.60 

.46 

1.01 


Lbs. 

2.18 
5.60 
2.43 
3.10 


Lbs. 
0.07 


Fortv Dounds corn silafire .. .. 


.26 


Five ponnds ground oats 


.20 


Six pounds ground peas ,. 


.04 






Total 16. 1 pounds 


2.21 


13.31 


.57 






Rati 


on 2. 




Fifteen pounds timothy hay -. .... 


0.43 
.38 
.37 
.47 
.59 


6.55 
3.50 
.73 
1.03 
1.29 


0.21 


Twenty-five pounds corn silage 

Two pounds malt sprouts 


.16 
.03 


Three pounds brewer^s grains...... .... 


.15 


Three pounds Buffalo gluten feed 


.28 


Total 16.2 ponnds 


2.24 


•13.10 


.83 







In the succeeding table i« stated the actual composition of the 
feeding stuffs used in this comparison. 



Composition ok Febdino Stuffs. 



H 



17 
45 
46 
47 
48 
49 
20 
50 
21 
16 
18 
19 



Timothy hay 

Com silage 

Corn silage 

Corn silage .: 

Corn sihige 

Com silage 

Oats 

Oats 

Peas 

Malt sprouts 

Brewer's grains 

Buffalo gluten feed. .. 



Water. 



Percent. 
12.63 
75.27 
75.85 
77.20 
77.32 
76.97 
10.57 
10.48 
11.35 
9.58 
7.68 
10.29 



Ash. 



Percent. 
4.09 
1.25 
1.23 
1.13 
1.02 
1.04 
2.95 
2.57 
2.59 
5.34 
2.82 
3.29 



Protein. 



Percent. 

5.49 

2.27 

1.99 

1.81 

1.82 

1.81 

12.48 

13.06 

23.39 

26.18 

27.59 

24.95 



Fiber. 



Per cent. 

29.18 
5.34 
5.80 
5.73 
5.39 
5.54 

10.54 
9.79 
5.20 

11.05 

13.01 
5.28 



Nitrogen- 
free 
extract. 



Percent. 
46.33 
14.04 
13.31 
12.2L 
12.62 
12.73 
58.37 
59.10 
56.26 
44.52 
40.46 
52.97 



Fats. 



Percent. 
3.28 
1.83 
1.82 
1.92 
1.83 
1.91 
5.09 
5.00 
1.21 
:J.33 
8.44 
3.22 



A digestion exi)eriment with two mixtures of foods similar in 
kind and proportions to the rations previously given was carried 
on with four sheep. 
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C0N8TITUBNTS AND Amounts op Rations Compajikd. 



Timothvhay 

Com silage 

-Oats, grooDd «. 

Peas, grounct 

Malt sprouts , 

Brewer's {irrains 

Buffalo gluten feed 



Period 1. 



Full ration 

No. 1. 

Sheep 1 and 2. 



Grams. 
100 
800 
100 
120 



Half ration 

No. 8. 

Sheep 8 and 4. 



Grams. 
150 
250 



20 
30 
30 



Period 2. 



Full ration 

No. 2. 

Sheep land 2. 



Grams. 
300 
500 



40 
60 
60 



Half ration 

No. 1. 
Sheep 3 and 4. 



Grams. 

50 

400 

50 

60 



Composition of Feces. 



i 


SAMPLES. 


Air Dry. 




Water. 


Ash. 


Protein. 

Per ct. 

10 

12.56 

12.31 

11.50 

11.94 
11.75 
11.32 
10.06 


Fiber. 


Ether 
extract. 


Nitrogen- 
free 
extract. 


37 
38 
39 

40 

• 

41 
42 
43 
44 


First Period, 
Feces from sheep No. 1... 
Feces from sheep No. 2. .. 
Feces from sheep No. 3. .. 
Feces from sheep No. 4. .. 

Second Period. 
Feces from sheep No. 1. .. 
Feces from sheep No. 2. .. 
Feces from sheep No. 3. .. 
Feces from sheep No. 4 . . . 


Perct. 
4.26 
4.24 
4.19 
4.15 

4.55 
4.60 
4.21 
4.08 


Perct. 
10.48 
10.83 
9.74 
11.75 

10.92 

10.77 

9.31 

10.32 


Perct. 
25.62 
23.66 
22.90 
24.96 

24.91 
24.90 
25.41 

27.48 


Perct. 
3.40 
3.33 
3.70 
3.32 

3.44 
3.03 
3.58 
3.62 


Per ct. 
46.24 
45.38 
47.16 
44.32 

44.24 
44.95 
46.17 
44.54 
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These coefficients can be more easily seen by bringing them 
together as averages. 



Average Dioestibility of Rations. 



a 






I 

o 






s: 



I. 

It 



i>»^t^« 1 J Fnll amount 

Ration 1. I Half amount 



Ration 



2 i Full amount . 
' ) Half amount. 



Per ct. 
H9.4 
74.4 
61.6 
66 



Per ct. 
13.4 
30.7 
7.9 
21.5 



PpfCt 

71.7 
76.4 
64.2 
68 



P«TCt. 

70.8 
75.6 
65.3 
70.7 



Perct. 
59 

67.2 
60 
62.3 



Perct. 
75.4 
79 
65 



Perot. 
80.5 
82.1 
73.8 
76.1 



The Digestible Nutrients in the Two Rations Based upon Actual 

Feeding Trials. 



Eaiion 1. 

5 pounds timothy bay 

40 pounds corn silage 

5 pounds oats, ground 

6 pounds peas, ground 

Totals 

Coefficients of degeatibility *. 
Actually digested 

Ration 2. 

15 pounds timothy hay 

25 pounds corn silage 

2 pounds malt sprouts 

3 pounds brewer's ff rains 

3 pounds Buffalo gluten feed 

Totals 

Coeffldents of digestibility * . 
Actually digested 



Totals nf thr Fbbdiito Stuffs. 



Organic 
matter. 



Pounds. 
4.16 
8.67 
4.32 
5.16 



22.31 

71.7 

16 



12.49 
5.80 
1.70 
2.68 
2.59 



25.26 

64.2 

16.22 



Protein. 



Pounds. 

0.27 

.73 

.62 

1.40 



3.02 
70 8 
2.14 



0.82 
.53 
.52 
.83 
.75 



3.45 
65.3 
2.25 



Fiber. 



Pounds. 

1.46 

2.22 

.53 

.31 



4.52 
59 
2.67 



4.38 

1.39 

.32 

.39 

.15 



6.53 
60 
3.92 



Nitrogen- 
free 
extract. 



Pounds. 
2.27 
4.97 
2 92 
3.88 



Eat. 



13.54 

75.4 

10.20 



6.80 
3.42 
.89 
1.21 
1.59 



13.91 
65 
9.04 



Pounds. 

0.16 

.75 

.25 

.07 



1.23 
80.5 



0.49 
.46 
.07 
.25 
.10 



1.37 
73.8 
1.01 



♦ Those from the " full amount.'* 

It is now possible to compare the calculated and actual digesti- 
bility of the two rations. The first step necessary is to apply 
the coeflScients which are found by experiments with these mix- 
tures of foods, to the quantities of dry matter and of the seyeral 
classes of ingredients actually contained in the proposed rations. 
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Digestible Nutrients in Two Rations as Calculated and as Actually 

Detekmined. 



Ration 1. 
Ration 2. 



i Calculated 
Actual 

t CHlcnlated 
Actual 



Onranfc 
matter. 


Protein. 


Lbs. 

16.1 

16 

16.2 

16.22 


Lbe. 
2.21 
2.14 
2 24 
2.25 



Carbohydrates. 



Lbs. 
13.31 
12.89 
13.1 
12.96 



Fats. 



Lbs. 

0.57 
.99 
.88 

1.01 



The cloBeness of agreement between what was actually di- 
gested from these rations and the calculated amounts is en- 
couraging. . Variations greater than those observed in these 
trials doubtless occur, but if the calculated and the actual di- 
gestible organic matter will agree within one-fourth or even one- 
half a pound, such a calculation insures much greater accuracy 
and certainty than could be secured by any other method. 

Two events do not establish a rule but these here noted are 
regarded as important and significant. 

The influence of the quantity of food eaten upon its digestibility. — 
The results of the comparison of the " full " and " half " ration 
show the latter to be uniformly m^re fully digested. This out- 
come conflicts with the teachings of certain former experiments. 
Wolff's experiments* with clover hay alone and with clover hay 
and roots fed to oxen and sheep appear to demonstrate that the 
digestibility of a ration is not influenced by its size. 

Ijater investigationf gave the same results when lucerne hay 
was fed to both sheep and the horse. On the contrary WeiskeJ 
found that when oats were fed to dogs the digestibility was in- 
versely proportional to the amount eaten. 

In our experiment the difference between the large and small 
rations is too large and too uniform to be explained by errors. 

* Die Em&hrung. 

tLand^. Versuchs Statlonen. XXI, p. 20. 

t Laudw. Versuchs Stationen, LXI, p. 146. 
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THE RELATIVE NUTRITIVE EFFECT OF RATIONS FROM 
UNLIKE SOURCES. 

The main reason why a unit of digestible material from anlike 
sources may not have a fixed food value has already been dis- 
cussed, viz.: the great variatiotts in the character of the protein 
and nitrogen-free extract. For instance, in the grains, the nitro- 
gen is almost wholly albuminoid, and the nitrogen-free extract is 
largely starch, while in coarse fodders and roots, much of the 
nitrogen may come from amid compounds and the nitrogen-free 
extract contains a generous proportion of pentosans and other 
bodies not so well understpod. Even among the grain foods 
there are important dififerences of this kind. Certain of the com- 
mercial feeds are residues of the manufacture of beer, glucose 
and starch from the cereal grains, the starch of the barley and 
corn having been largely extracted. This r^ults in a concentra- 
tion of the nitrogen compounds as a whole, and of the nitrogen 
free compounds that are not starch or sugars. May these un- 
doubted differences have an appreciable influence upon the nutri- 
tive effect of two rations? 

The two rations under discussion in this connection were 
selected for a feeding experiment because they illustrate the 
facts we are now considering. We have shown that they con- 
tain practically the same amounts of digestible material with 
very nearly the same nutritive ratio. The actual compounds in 
the twb rations are in part quite unlike, however. It is well 
to call attention, in this connection, to the fact that the hexose 
sugars and the starches as found in cattle foods possess certain 
characteristics that distinguish them from any other of the com- 
pounds which make up the nitrogen-free extract. The sugars 
either require no changes through digestion in order to be di- 
rectly absorbed into the circulation, or only a change from one 
sugar to another, while starch, through the action of diastatic 
ferments easily suffers complete hydrolysis to one form of sugar. 
In other words, these carbohydrates are readily and wholly 
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transformed, without waste, into a sa^r which is completely 
absorbed into the blood. It is true at least that repeated trials 
hare failed to reveal the presence of either sugar or starch in 
the fecal residue, which indicates complete solution and absorb- 
tion. Other compounds which contribute to the so-called digest- 
ible carbohydrates, such as cellulose and pentosans are digested 
in part^ only, and we are not able to declare whether that which 
is digested serves the purposes of nutrition as efficiently as the 
hexose sugars and the starches. The writer has been inclined 
to regard the high comparative value of grain foods as partly 
explained by the kind and not wholly by the proportion, of com- 
pounds digested. 

The percentage of total sugars and starches was determined in 
the several materials that were used in compounding the two 
rations previously given. All the carbohydrates soluble in an 
extract of malted barley grains were assumed to belong to these 
compounds in Rations 1 and 2. 



The Starch and Sugar ix Certain Feeding Stuffs. 



1 


, 


In Watbe-Frss Matbriaub. 


Per cent 
nltrofcen free 

extract 

not starch and 

sugar. 


A 9 


Total 

nltrofcenfree 

extract. 


Soluble in 
malt extract. 


Insoluble in 
malt extract. 


17 
4&-49 
20 
21 
16 
18 
19 


Timothy hay 

Com silage 

Oats 

Peas 

Malt sprouts 

Brewers grains 

Buffalo gluten feed.. 


Per cent. 
51.9 
55.3 
65.3 
63.5 
49.2 
43.8 
59 


Percent 
15.7 
26.4 
50.3 
53.9 
22.9 
12.9 
37.1 


Per cent. 
- 36.2 
28.9 
15 
9.6 
26.3 
30.9 
21.9 


Percent. 
70 

52.3 
23 
15.1 
55.5 
70.5 
37.1 



After having carried our analyses to this point it is possible* 
to calculate the amounts of these two classes of nitrogen-free 
oomipounds in Rations 1 and 2. 
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Starch and Sugar in Rations Compared. 



Amount fed. 



Diy matter 
fed. 



Percenta^reof 

stan'h and 

sugar. 



Amount starch 
and sugar f«l. 



Bation No. 1. 



Timothy hay 


Pounds. 

5 

40 

5 

6 


Pounds. 
4.4 
9.1 
4.5 
5.3 


Pounds. 
15.7 
26.4 
50.3 
53.9 


Pounds. 
0.69 


Com silage 


2.40 


Oats, ground .. .. ...... 


2.26 


Peas, ground ....... ...... 


2.86 






Total 




23.3 




8.21 











Ration No, 2. 



Timothy hay ............. 


15 

25 

2 

3 

3 


13.1 
6.1 
1.8 
2.8 
2.7 


15.7 
26.4 
22.9 
12.9 
37.1 


2.05 


Corn silage 


1.61 


Malt sprouts 


.41 


Brewer's grains 


.36 


Buffalo gluten feed 


1 


Total 




26.5 




5.43 











The data here recorded show that the nitrogen-free dry matter 
in these rations, exclusive of ash and fat, was made up as fol- 
lows: 

Nitrogbn-Free Matter in Bations. ' 

Ration 1. Ration 2. 

Lhs. Lbs. 

Starch and sugar 8.21 6.43 

Other nitrogen-free extracts 6.83 8.48 

Fiber 4.52 6.53 

Total fed 18.06 20.44 



The -digestible " carbohydrates " had three sources.* 
Digestible Carbohyi«ate8 ik Ratioks. 

Ration 1. 
Lbs. 

From starch and sugar 8.21 

From other nitrogen-free extract l.W 

From fiber 2.67 

Total digested 12.87 

* See also results of digestion experiments, p. 540. 



Ration 8. 
Lbs. 

6.43 
3.61 
8.92 

12.96 
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It appears that in Bation No. 1, 64 per cent, and in Ration No. 
2, 42 per cent of the digested "carbohydrates" consisted of 
starch and sugar. 

Of the nitrogen-free extract not starch and sugar, 37 per cent 
and 42 per cent were digested in the two cases, the amount beinj^ 
nearly twice as much in Ration No. 2 as in No. 1. In Ratiou 
No. 1, 20.7 per cent and in Ration No. 2, 30.2 per cent of the 
digestible carbohydrates came from the fiber. Prom a theo- 
retical point of view, when we consider that the pentose sugars 
formed maybe less assimilable than the hexose,and that cellulose 
digestion may in part be due to destructive fermentations, it is 
reasonable to admit the possibility of unlike nutritive values for 
a unit of digestible material from these two sources; but the 
demonstration of this fact, if it be a fact, is a difficult matter, 
and must be secured through some kind of exi)eriments with 
animals. A large difference in the value of twc rations may be 
shown, perhaps, by ordinary feeding trials, but small differences 
may be obscured by the errors to which such experiments are 
subjected. The experiment subsequently described should not 
be regarded, therefore, as furnishing evidence of the highest 
character. This experiment was planned because of a desire to 
learn whether the milk-producing capacity of a ration is modified 
by the sources of the digestible compounds, other conditions be- 
ing uniform. 

Thb Expbrimdnt. 

Rations similar to Nos. 1 and 2 in the kinds and proportions of 
fodders and grains were used in an experiment with ten cows 
selected from the Station herd. ^ Some of the animals were in the 
early stages of lactation, and none of them were so far advanced 
as to endanger the reliability of the data. 

They were not all fed the same quantity of food, but the weight 
of the ration varied with the appetite, aze and production of the 
several oows. 

35 
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The preliminary feeding began February 25 and the experi- 
ment was concluded on May 10. This time was divided into 
two periods, and the ten cows into two lots. During the first 
period Lot 1 was fed Ration No. 1 and Lot 2 Ration No. 2. In 
the second period this orrfer was reversed. All the necessary data 
were recorded, such as the weights of foods, the weights of the 
animals and the weight and composition of the milk. The com- 
position of the foods and the digestibility of the rations have been 
stated on previous pages. 

The maximum rations fed were those previously given: 

CONBTITUENTS AND AMOUNTS OF RATIONS (yOMPABED. 

Ration No. 1. Ration No. %. 

Timothy hay 5 pounds. 15 pounds. 

Corn silage 40 pounds. 25 pounds. 

Oats, ground : 5 pounds. 

Peas, ground '. 6 pounds. 

Malt sprouts, dried 2 pounds. 

Brewer's grains, dried 3 pounds. 

Buffalo gluten feed 3 pounds. 

These rations, as before stated, wei^ modified in quantity to 
suit the needs of the different animals, the proportions of the sev- 
eral materials being maintained unchanged. 

Without stating the data in full detail, we give herewith the 
important part in a condensed form, showing the amount of each 
food and of the digestible matter which each cow ate and the 
yields of milk and milk solids. 
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(Quantities or Food Eaten. 



W«irhts 

of 

cows. 



Food Eaten. 



Silage. 



Hay. 



Grain. 



First pet'iod—SO days. Match 2 to April 1. 



Ration 1 — Lot 1 

Neth. Constance 

Rachel 

Myra 

Mantou Belle. 

Barbara Allen 

Ration 2— Lot 2, 

Beanty Pledge 

Betsey lOtb 

Dinah 

JnHietta Peerless 

Countess Flavia 



Ration 2— Lot 1. 

Neth. Constance 

Rachel 

Myra 

Manton Belle 

Barbara Allen 

Ration l^Lot 2. 

Beauty Pledge 

Betsey 10th 

Dinah 

Junietta Peerless 

Countess Flavia 




Lbs. 


Lbs 


Lbs. 


1,087.4 


146.8 


330 


1,080 


134 


300 


1,074.7 


133.5 


330 


1,200 


150 


300 


1,045.7 


129.9 


291 


750 


447.9 


240 


647.7 


392.5 


210 


674.9 


360.7 


202.3 


748.5 


442.3 


221.2 


547.3 


317.7 


176.7 



Second period— Z3 days, April 8 to May 10. 



772.6 

742.5 

741.8 

825 

735.7 


426 

425.2 

297.9 

493.3 

39i.8 


214.1 

231 

226.1 

263.9 

203.2 


1,320 
1,184.5 
1,183.6 
1,318.3 
988.5 


165 

147.3 

140.1 

163.7 

125.3 


361.5 

330. 

260.7 

352.1 

277.2 
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Digestible Matter Eaten. 





DlGBSTABLE FOOD EATKM. 


Milk Yield. 




Protein. 


Carbo- 
hydrates. 


Fat. 


Total. 


Milk. 


Milk 
BoUdB. 



First period — 30 days, March 2 to April 1. 



Baiion I— Lot 1, 

Neth. Constance 

Rachel 

Myra 

Manton Belle 

Barbara Allen 

Ration 2— Lot 2 

Beanty Pledge 

Betsey 10th 

Dinah 

Junietta Peerless ... 
Countess Flavia 



Pounds. 


Pounds. 


Pounds. 


Pounds. 


67.8 


375 


31.4 


474.2 


63.2 


353.3 


30.2 


446.7 


63 


352.5 


30.1 


445.6 


69.8 


391.9 


33.5 


495.2 


61.2 


342.6 


29.2 


433 


72.5 


377 


82.3 


481.8 


63.8 


332.4 


28.6 


424.8 


61.1 


315.3 


27.5 


403.9 


69.1 


367.6 


31.4 


468.1 


52.8 


271.6 


23.4 


347.8 



Pounds. 

1009.6 
425.1 
446.5 
939.8 
418.3 



1071.8 
393 
477.5 
816.1 
605.8 



Second period— 33 days, April 8 to Ma^ 10. 



Pounds. 
109.6 

57 

63.5 
1]3.8 

60 



118.3 
55.1 
70.7 

102.2 
86.3 



Ration 2— Lot 1. 

Neth. Constance 

Rachel 

Myra 

Manton Belle 

Barbara Allen 

Ration I— Lot 2. 

Beauty Pledge 

Betsey 10th 

Dinah 

Junietta Peerless 

Countess Flavia 

Daily average, Ration 1 
Daily average, Ration 2. 



60.7 


363.1 


41.6 


465.4 


63.1 


364.7 


41.7 


469.5 


58.3 


308.3 


35.2 


401.8 


72.1 


416.7 


47.7 


536.5 


57.3 


339.9 


39 


436.2 


72.3 


450.2 


40.2 


562.7 


65.7 


406.2 


36.1 


508 


56.4 


369.7 


34.1 


460.2 


71.2 


444.9 


39.8 


555.9 


55.2 


340.9 


30.3 


426.4 


2.05 


12.15 


1.06 




2 


10.97 


1.11 





1054.7 
424 
481 
999.9 
446.9 



1125.5 
389.3 
512.2 
849 
581.9 



117.5 
54.9 
68.2 

124.3 
64 



126.5 
55.2 
76.4 

115.9 
87.1 
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DiGBSTiBLB Matter Eaten and Milk Solids Produced. 



Neth. Constance 

Rachel 

Myra 

Manton Belle 

Barbara Allen 

Beauty Pledge 

Betsey 10th 

Diuab 

JuDietta Peerless 

Couutess FJayia 

Totals, 6 cows in 63 days 

Daily average, 1 cow 

Digestible natrientsfor 1 lb. milk solids. 



Ration 1. 


Ration 1. 


Digestible 


Milk 


Digestible 


Milk 


matter 


solids 


matter 


soUds 


eaten. 


produced. 


eaten. 


produced. 


Pounds. 


Pounds. 




Pounds. 


30 days 


33d8ys 


474.2 


109.6 


465.4 


117.5 


446.7 


57 


469.5 


54.9 


445.6 


63.5 


401.8 


68.2 


495.2 


113.8 


536.5 


124.3 


433 


60 


436.2 


64 


33 days 


30 days 


562.7 


126.5 


481.8 


118.3 


508 


55.2 


424.8 


55.1 


460.2 


76.4 


403.9 


70.7 


555.9 


115.9 


468.1 


102.2 


426.4 


87.1 


847.8 


86.3 


4,807.9 


865 


4,435.8 


861.5 


15.26 


2.74 


14.08 


2.73 


5.56 




5.15 





The results of this experiment furnish no testimony in favor of 
the superior quality of Ration No. 1, i. e., in favor of the ration 
containing the larger propori:ion of easily digestible carbohy- 
drates that belong to the hexose group. 

The evidence, if literally applied, shows Ration No. 2 to be even 
the better one. The daily production of milk solids was essentially 
the same with the two rations, viz. : 2.74 lbs., but the daily con- 
sumption of digestible nutrients was greater with Ration No. 1, 
the respective quantities being 15.3 lbs. and 14.1 lbs. and the 
amounts of digestible material eatt n for each pound of milk solids 
produced were 5.56 lbs. and 5.15 lbs. If, therefore, a certain 
class of carbohydrate compounds possesses a superior nutritive- 
value the fact must be brought to light through some method of 
investigation more searching than feeding experiments of this 
character. 

This experiment does bear testimony concerning one matter of 
considerable importance. It is certainly clearly shown that in 
one case at least, the commercial feeding stuffs of the by-product 
class were successfully substituted for such grains of high quality 
aa oats and peas. 
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Moreover, a much larger percentage of the digestible dry mat- 
ter of the ration was supplied in timothy hay and silage in Ration 
2 than in Ration 1, the proportion being about 70:55 in the two 
cases, but as has been stated, no evidence appeared that Ration 2 
was inferior to the other. Such an outcome is encouraging to 
those farmers who wish to avoid the purchase of cattle foods by 
feeding largely of home-grown fodders and purchasing sparingly 
of such grains as are best calculated to supplement hay and 
silage. 
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REPORT OF THB DEPARTMENT OF ANIMAL 
HUSBANDRY. 



PART II. 



I. ALFALFA * 



W. p. WHEELER. 



SUMMARY. 



Alfalfa is not suited to all kinds of soils, and is probably not 
hardy much north of the central portion of this State. It is, how- 
ever, a plant of such decided value that it is well worth a trial in 
any locality where there is a fair prospect of its growing. 

ALFALFA. 

Since the publication of a bujletin in November, 1894, in 
which were stated results accompanying the feeding of alfalfa 
at this Station, this fodder has constituted during two more 
summers a larger or smaller part of the rations for milch cows. 
The favorable opinion then expressed coneemini^c alfalfa has been 
strengthened by the further experience. Many rations contain 
ing this fodder have been as eflBcient and economical as those 
used in the fourteen feeding trials reported in the bulletin, and 
the good crops obtained each year warrant a recommendation of 
its more general trial. 

The chief value of alfalfa for this State lies in its excellence 
as a soiling crop. In palatability it ranks high, and is not in- 
ferior in this respect to com. It is readily eaten by all farm 

•Reprint of Bullettn No. 118. 
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stock. Three or more cuttings can be had in a season. It fur- 
nishes a fodder rich in nitrogenous matter, and is well consti- 
tuted to supplement our great fodder crop, Indian com, which 
is, both in the grain and entire plant, somewhat lacking in this 
essential cIhbs of constitutents. 

Alfalfa has proved a reliable crop at this Station for several 
years, although on soil apparently not beet suited to it, and, while 
not hardy enough to endure the winters of some portions of the 
State, it has never been winter-killed here except om small areas 
where water remained on the surface over little depressions of 

the field. 

History. 

This plant, under the name of lucerne, is said to Imve been 
introduced into New York State nearly eighty years ago, but 
its value was apparently recognized by very few until alfalfa, 
which was brought into California from South America thirty 
years later, proved such a marked success in the West. Possibly 
this was because the alfalfa, early taken to Mexico, from there 
carried to western South America, finally to California, and from 
there elsewhere, became more thoroughly acclimated; for the 
alfalfa from the West is said to be hardier and to grow larger than 
the lucerne from Europe. 

Alfalfa, or lucerne (Medicago sativa), is pro<bably a native of 
the valleys of western central Asia, and has been in cultivation 
for a long time. It was introduced into Greece by the Persians 
in 490 B. C, It was highly esteemed and largely grown by the 
Romans, and later cultivated by the natives of southern Europe. 
It was, in the time of the conquest, carried by the Spaniards into 
Mexico under the Arabic name of alfalfa, the one then commonly 
used in Spain. 

Charactbristios. 

Alfalfa is a perennial — the root living many years. The an- 
nual upright and branching stems when cut do not sprout, 
but die back to the crown, where new shoots start and grow 
rapidly. The roots extend much deeper than those of most 
plants, and alfalfa is, therefore, not obliged to feed altogether 
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near the surface. In fact, although nodules or excrescences 
caused by the micro-organisms are common on the roots near 
the surface, there are few of the small fibrous roots except at 
the greater depths reached, where they are abundant. This indi- 
cates a power of deep feeding. At the same time alfalfa re- 
sponds readily to a top dressing of fertilizers, and abundant rain- 
fall or surface irrigation is necessary to assure the largest t;rops. 
Old pliants, will, however, make a fair growth in times of drought 
seriously affecting many crops. The normal root seems to be a 
single long tap root running to the depth of three or more feet 
before dividing into branches which run to greater depths of 
even twelve feet or more, although they will not extend below 
the permanent water table, nor more than a few inches into the 
permanently saturated soil. 

Alfalfa is often able to adapt itself to soils where the roots 
cannot extend deeply, and plants transplanted when young, off 
which the tap roots have been cut at the depth of less than a 
foot, have endured well. 

Under favorable conditions the yield of alfalfa increases up 
to three or four years, and good crops follow for ten years or 
more. Often, however, such grasses as quack and June grass, 
and plantains, dandelion and similar weeds spread over the field 
to the increasing injury of the crop, although many weeds are 
subdued by the frequent cuttings. Ordinarily it will pay to plow 
up the field after about six or eight years. Sometimes the al- 
falfa appears able to hold its own indefinitely. A small plat 
seeded to alfalfa about twelve years ago still gives two or three 
good cuttings each season, although it has been densly over- 
grown with grass for several years, and probably for the whole 
time. There was never more than a very scattering stand, but 
there appears no decrease in the number of plants. 

Average Yield. 

The average of five crops of four cuttings each obtained at 
this Station during the three past years was over seventeen tons 
of green fodder per acre. .This was from fields one to three 
years old. 
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Crops in Different Years. 

There was cut in 1894, from a field of 2.3 acres seeded in 1890, 
a total per acre of 28,085 pounds green fodder. The total dry 
matter was 7,406 pounds, containing 1,119 pounds of protein, of 
wbich the albuminoids constituted 899 pounds. The first cut- 
ting was in June, beginning on the 1st, the second was begun 
July 28th, the third September 8th, and the fourth October 15th. 
The first crop' was a very heavy one, the second much lighter, 
and the last two were very light. The season was very dry. 

There was cut in 1894, from a field of 1.3 acres, seeded in 1893, 
a total of 38,803 pounds. The dry matter was 8,116 pounds, con- 
taining 1,660 pounds of protein, of which the albuminoids consti- 
tuted 1,278 pounds. The first cutting was in May, conmiencing 
on the 11th. The second cutting begun July 9th, after very dry 
weather; the third begun September 1st, after severe drought, 
and the fourth on October 18th. 

There was cut in 1895 from the field of 1.3 acres seeded in 1893, 
a total of 37,129 pounds. The dry matter was 8,666 pounds, con- 
taining 1,452 pounds of protein, of which the albuminoids con- 
stituted 1,120 pounds. The first cutting began May 15th, the 
second June 15th, the third July 30th, and the fourth on Septem- 
ber 9th. The last crop was light, and others all good. 

There was cut in 1896, from the field of 1.3 acres, seeded in 
1893, a total of 34,991 pounds. The dry matter in the crop was 
8,527 pounds, containing 1,522 pounds of protein, of which the 
albuminoids constituted 1,167 pounds. The first cutting began 
May 27th, the second June 29th, the third August 13th, and the 
fourth on October 1st. The last crop was light, the others all 
good, the first and third being the heaviest. 

There was cut in 1896, from a field of about one and one- 
quarter acres, seeded in 1895, a total of 36,514 pounds. The dry 
matter in the crop was 7,461 pounds, containing 1,302 pounds 
of protein, of which the albuminoids constituted 1,054 pounds. 
The first cutting began May 12th, the second June 13th, the 
third July 22d, and the fourth September 8th. The second crop 
was the lightest, although containii^g more dry matter than the 
last All were good. 
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Occasionally, when conditions are favorable, quite a crop can 
be cut the same season the seed is sown. In 1895 there was 
cut from a field of about one and one-quarter acres, seeded in the 
spring, a total of 13,558 pounds. The dry matter was 3,330 
pounds, containing 548 pounds of protein, of which the albu- 
minoids constituted 416 pounds. The field was cut twice. The 
first cutting began July 9th, and the second August 26th. 

Food Value op Several Fodder Crops. 

In order to show the high feeding value of the alfalfa from 
an acre, the average product obtained at this Station during the 
three years past is stated in the following table in comparison 
with the food supplied by several of our best common fooder 
crojfB. The average of the five alfalfa crops was 34,104 pounds 
of green fodder, or 8,035 pounds of dry matter, containing 1,411 
pounds of protein, 1,103 pounds of this being albuminoids. 

Food Value of Fodder Crops. 



Alfalfa 

Com, entire plant 

Bedclorer 

Gate and peas 

Timothy 

Ratabaffas 

Mangols 

Sugar beets 



Yield per acre 
of total crop. 



PouDda. 
34,100 
28,000 
18,000 
13,000 
10,000 
31,700 
25,000 
17,800 



Dry mftttor 
per acre. 



Pounds. 
8,000 
5,800 
5,220 
3,120 
3,500 
3,400 
3,600 
2,500 



Total di(i:i»6tible 

matter per 

acre. 



Pounds. 
5,280 
3,800 
3,200 
2,r.21 
2,000 
3,000 
2,750 
1,800 



DlfT^stible 
pro tela. 



Pounds. 
875 
300 
491 
35« 
228 
279 
232 
213 



The acreage yields of the several crops given above are such 
as have been secured at different places in this part of the 
country from Pennsylvania to Canada. Sometimes considerably 
larger crops have been obtained, but the average crop would be 
less than any mentioned in the table. 

Composition of the Frbsh Fodder. 

The average composition of twenty lots of fresh alfalfa fodder 
fed at this station during the last four seasons is stated below. 
Com is probably our best all around forage crop, and for com- 
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parison the average composition of the mature fresh corn fodder 
fed during the last three seasons is also stated. 

Alfalfa. Corn. 

Moisture, per cent 75.6 73 

Ash, per cent 2.1 1.2 

Crude protein, per cent 4.4 2.3 

Albuminoids, per cent 3.4 2 

Crude fibre, per cent 6.5 5.3 

Nitrogen-free extract, per cent , 10. 1 17.1 

Crude f&ts (ether extract), per cent 1.3 1.1 



Soil. 

Alfalfa grows well on varying kinds of soils, provided the 
subsoil is open and porous. The most favorable soil is a rich, 
somewhat sandy loam, warm and friable, with a deep and loose 
or gravelly subsoil, well supplied with lime. 'A dense clay or 
hardpan subsoil is most unfavorable. Although a rich soil is 
of course the best and gives the largest crops alfalfa sometimes 
does unexpectedly well on poor, gravelly land. 

The plant consumes much water, but will not survive long 
in a saturated or flooded soil, and much water in or on the 
ground during winter is fatal. If water stands for any con- 
siderable time within a few feet of the surface the crop will be 

injured. 

Food for the Plant. 

An abundance of lime in the soil is especially desirable, and 
much iron is injurious. The plant is a heavy feeder and will 
not be productive on soila deficient in plant food. It is a legu- 
minous plant and can obtain nitrogen not available to many 
plants, although it responds quickly to applications of nitrog- 
enous manures. The extent of its power to obtain atmospheric 
nitrogen is not certain, but it is important to utilize it so far 
as possible and feed the crop mainly potash and phosphoric 

acid. 

Improvement of Soil. 

Although so rank a feeder and large producer alfalfa is less 
exhaustive to the soil than many plants of lighter producing 
power. Where the crop is fed on the farm, as it should be, and 
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the manure returned to the land, there is a very noticeable in- 
crease of fertility, which may be made more permanent by 
moderate applications of potash salts and phosphatic fertilizers, 
which are well paid for by- the increased yield. ^ 

In the west the great impwvement in fields where alfalfa has 
been grown is a commonly recognized fact, although the crop is 
not always fed on the field. Improvement, however, cannot be 
lasting when plant food is continually removed. Much of the 
plant food left in the soil has been brought from an unusual 
depth. The stubble and roots of manure growth contain, on an 
acre, of the essential fertilizing constituents, an amount 'that 
would require about thirty-five dollars to purchase. The me- 
chanical condition of the soil is also left improved when an 
alfalfa field is broken up. A crop of alfalfa virtually deepens 
the soil and extends the feeding ground of subsequent crops. 

Bbe>ding. 

The seed should not be sown unless the soil has received care- 
ful thorough preparation, for it is very important to secure a 
full and uniform stand, especially if hay is to be made. The 
seed should be sown in the spring, after danger of severe frost 
is passed, and when the ground would be considered in the best 
possible condition for planting garden seeds. The treatment of 
the field for the preceding season should have been such as to 
have most effectually subdued all weeds, and caused the sprout- 
ing and destruction of any seed in the ground. The seed should 
not be sown with grain, but alone, although a good catch is some- 
times secured when sown with oats, only about half the usual 
quantity of grain being used. If sown with grain the young 
plants are likely to be killed by the sun after the grain is cut. 

It is best to sow about thirty pounds of seed per acre to in- 
sure a full stand. Some consider twenty pounds of seed ample. 
If the seeds were evenly distributed, and all would germi- 
nate and grow there would be several times the number of seeds 
necessary in this smaller quantity to produce a thick stand. 
But all conditions of soil, moisture and seed cannot always be 



Digitized byCjiOOQlC 



558 Repoet op the Dbpaetmbnt of Animal Husbandry op the 

favorable, and it is well to sow liberally. An uneven stand is 
very unsatisfactory. An even stand, where the plants are sev- 
eral inches apart, will give as large a crop as a much thicker 
stand, but generally where hay is made, a thick stanS is desired. 

The seed should be covered, but the covering of soil should 
be as thin as possible, except on very light soils in a dry time. 
Although several methods of sowing the seed have given good 
i^esults at this Station, the method usually followed has been to 
sow the seed broadcast and follow with a very light or brush 
harrow. Sometimes a very successful method is to drill in the 
seed and harrow very lightly across the drill marks. Sometimes 
simply rolling after broadcast sowing is desirable. 

It will not pay to sow late in the summer. June sowing is 
perhaps as late as should be risked. The young plants are hardly 
able to endure the winter until they have had several months 
growth, although mature plants appear able to withstand very 
cold weather if the soil is not wet. The first winter is the hard- 
est. 

SiSBD. 

Pure seed is essential. Only bright, plump, clean seeds should 
be sown, for shrunken seeds may produce. weak and worthless 
plants. The seed resembles that of red clover, but is larger. 
Fresh seed has a greenish-yellow color, but after it has been 
kept in the light for a time it becomes reddish brown. Good seed 
retains its vitality several years if kept under favorable condi- 
tions. 

The presence of the seed of narrow leaf plantain it is of vital 
importance to avoid. This is a long brownish seed, like a diminu- 
tive date seed, and is easily detected without the aid of a glass 
by any one familiar with it. 

, Early Treatment. 

In order to check the growth of weeds a mowing machine can 
be run over the field of young alfalfa with the cutting-bar raised 
to avoid cutting near the crowns of the young plants. If the 
clipping is not too heavy it can be left on the field, and will serve 
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as a mulch during the dry weather. On rich soil sometimes two 
crops can be secured the first summer, but on poor soil, or in a 
dry season, no crop can be expected until the second year. 

E^stablished Fields. 

Alfalfa should be cut every time it begins to blossom, whether 
the growth is short or tall, unless a seed crop is desired. The 
second crop of the season is better for seed than the first, probably 
on account of the greater number of insects that assist in fertil- 
izing the blossoms. 

The chief value of alfalfa, before stated, is as a soiling crop 
to be cut and fed fresh. From a field in area suited to the 
number of animals to be fed, there can be obtained a fairly regu- 
lar succession of cuttings of green fodder. By cutting each day 
across the field there will be, by the time the field is cut over, 
a new growth where the first cutting was madc». The field that 
will produce ample fodder during the dry weather of late sum- 
mer will yield an excess during the more favorable weather of 
spring. This surplus can be made into hay — ^for the crop should 
always be cut when the purple blossoms show. The first crop 
of the season will, as a rule, prove much the heaviest if allowed 
to reach full development, the later cuttings being light. For 
this reason it may often be found preferable to begin the first 
cuttings when the fodder is rather imature, in this locality early 
in May. 

Pasturage. 

Alfalfa is not a safe pasturage for cattle and sheep, for it is 
liable to cause bloat. Where cattle and sheep are allowed to eat 
all they will, the fodder should be allowed to wilt before it is fed. 
Horses and pigs can be pastured on alfalfa, but by pasturing 
heavy animals, many of the crowns are broken by the hoofs and 
the plants are injured. Sheep cut off the crowns too close to 
the ground. When used to supplement dry pastures it is best 
to cut the fodder and carry it, when wilted, to Ihe nearest place 
where it can be fed. 
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BiLAGS. 

Alfalfa silage compares well in chemical compoeition with 
clover and similar forms of silage. It is said to ueually have a 
disagreeable odor and taste, although it is freely eaten by cattle. 
No exi)eriments in the use of alfalfa silage have been made at 
this Station. The green fodder has been in such continual de- 
mand for feeding that not enough has been available at any time 
to fill a silo. Alfalfa, like clover, would require more careful 
packing and a greater depth of silo for best results than is neces- 
sary for com. 

Hay. 

Alfalfa hay is an excellent fodder. It is palatable and very 
nutritious. Experience and good judgment are required, and 
much time and care are necessary, to make good hay. If handled 
too much when dry all the leaves and small stems are liable to 
fall off, and if not thoroughly cured it is liable to mold and mil- 
dew. The hay will not shed water well, au'd stacks, when left 
long, should be well covered. Hay caps are often of great serv- 
ice. The hay suffers much deterioration in feeding value by ex- 
posure to rain. 

The leaves constitute in weight about half the plant — ^from 
forty to sixty per cent. Sometimes the loss of leaves and small 
stems amounts, with careless handling, to much more than half 
the weight of the crop. The ordinary loss with careful handling 
in about one-fifth or one-sixth. The leaves contain from three to 
four times as much protein and fat as the stems, and more 
starchy substance, while the stems contain three or four times as 
much woody substance as the leaves. It can be understood from 
this that the best part of the crop may be lost unless great care is 
taken. As the ash content of the leaves is also very high, the 
surface soil is enriched by their decay, but their great feeding 
value is lost 
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II. FEEDINGJEXPERIMENTS WITH CHICKS AND 
■"^ rs CAPONS* 



THE RELATIVE EFPICIENOY OF WHOLE AND GROUND 
GRAINS AS COMMONLY FED. 



W. P. WHEELER. 



SUMMARY. 

A ration coaiaiating mostly of the ordinary gromnd grain foods 
and containing no whole grain was more profitably fed to chicks 
than another ration consisting moetly of^whole grain and con- 
taining no ground grain. 

Capons from the one lot afterward made a somewhat cheaper 
gain in weight on the whole grain ration, but the grain was too 
slow to compensate for the more rapid growth which had been 
made, as chicks, by the lot having the ground grain ration. 

Of two other lots of capons, those having the ground grain 
ration made the more profitable gain during several months. 

In every trial more food was eaten when the ground grain was 
fed than when the whole grain was fed. 

Neither the chicks and capons having only the whole grain 

nor those having only the ground grain showed any lack of health 

and vigor. , 

INTRODUCTION. 

A number of experiments have been made at this Station to 
obtain information concerning the economy of feeding ground 
grain to poultry. The results from several of these tests with 
laying hens were publisihed in Bulletin No. 106. The results of 
some other feeding experiments made at that time with young 
chicks and with capons seem of interest enough to warrant sepa- 
rate publication in this bulletin, for many inquiries are made 
concerning the relative advantage of feeding ground and whole 
grain to young stock. 



•Reprint of BuUetin No. IM. 

36 
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GENERAL CONSIDERATIONS. 

While opinions have diflfered somewhat among poultrymen in 
regard to the manner of feeding and form of grain to be ased, 
the different grain foods have almost necessarily, as a rule, con- 
stituted much the greater portion of all rations. In common 
practice there is a considerable saving of time and labor by feed- 
ing whole grain; and when it is necessary to insure exercise, as 
with laying hens and breeding stock, whole grain can be fed to 
good advantage. But by-products, much cheaper than whole 
grain, and, if desired, much more nitrogenous, are usually avail- 
able for part of the ground grain rations. If the food consists 
largely of the whole grains which can ordinarily be obtained, it 
is not possible 'to secure a ration as nitrogenous aa is by many 
considered essential, m 

As generally found, then, rations in which whole grains largely 
predominate will, unless special effort is made to prevent, have 
wider nutritive ratios than rations containing much ground grain. 
The difference is more pronounced whenever certain byproducts 
are used and animal meal mixed with the ground grain. 

So in general practice a change from "whole grain" to "ground 
grain " or vice versa, involves also considerable change in chem- 
ical composition of the food, 

RATIONS FED. 

In the feeding experiments here recorded only ordinary foods 
were used and such foods omitted as would make a pronounced 
difference in the chemical composition of the rations. There 
were, however, some of the usual differences in composition, al- 
though in much less degree than ordinarily occurs. An attempt 
to avoid any difference would have prevented the use of many 
common foods and this was not desired. 

STOCK USED. 

Two lots of chicks were fed for three months during the sum- 
mer and four lots of capons for about seven months during the fall 
and winter. The two lots of chicks were hatched in inonibatorB 
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and reared in out-door lamp-brooders. They were taken from two 
hatches, from which many of the chicks were used for other pur- 
poses, and, although the two lots were entirely comparable, the 
chicks in each lot varied a week or more in age. They were 
of several breeds, the Light Brahma, Dark Brahma, Buff Oochin, 
Partridge Cochin and some of Cochin-Game cross. • The records 
of feeding and of growth were kept from the time the chicks were 
hatched until they were three months of age. The cockerels were 
then caponized and were fed during the winter. The pullets were 
also fed the contrasted rations for a while, but were too few in 
number to make the results satisfactory, and were not carried 

through. 

FOODS. 

The grain food for one lot of chicks, No. I, consisted from the 
start entirely of ground grain, and that for lot No. II, entirely of 
whole or cracked grain. Both lots were fed skim milk freely. 
Lot No. I had dried blood. Lot No. II had cut, fresh bone, all 
the chicks would eat, twice a week, and what dried blood they 
could be induced to eat with the whole grain. Of these animal 
foods not enough was eaten, however, to bring the amount of 
nitrogen in the whole grain ration entirely up to that in the 
other. Each lot waa kept on a small enclosed grass run, sur- 
rounding the brooder, from which their green food was obtained. 
In some preceding experiments it had been found that the dry 
matter of the green food eaten by the chicks was so small that 
its consideration would not affect the averages for short periods. 
The cost also of the green food was so small as not to appear in 
the average estimates, but only in the aggregates for long periods. 
For this reason, although green food is of great importance in 
feeding, account of it does not appear in the data which follow. 

The grain mixture. No. I, fed to the chicks, consisted of two 
parts by weight of com meal, two parts of wheat bran and one 
part each of wheat middlings, old process linseed meal and ground 
oats. The mixture, No. II, fed to the capons, consisted of ten 
parts by weight of corn meal, two parts wheat bran, and one part 
each of wheat middlings, ground oats and ground barley. 
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Chemical Composition. 

The grain mixtures and other foods averaged in composition as 
follows: 

Composition op Foods. 



FOOD. 


Water. 


Anh. 


Crude 
protein. 


Cmde 
fibre. 


Nitrogen- 
free 
extract. 


Orude 
fats. 


GralD mixture No. 1 

Grain mixture No. 2 

Oat meal (jp-auulated) 

Ground oats 


Percent. 
12 

15.8 
10.1 
12.1 
12.7 
12.1 
12.8 
13.7 
12.8 
9.7 
90.5 
34.2 


Percent. 
3.2 
1.8 
3.5 
3.1 
2.1 
1.7 
1.1 
2.9 
3.4 
1.9 
.7 
22.8 


Percent. 
14.7 

9.8 
13 
12 
10.4 
12.2 

8.8 
12.6 
11.7 
82.4 

3.2 
20.6 


Percent. 
4.7 
2.9 
2 

8.1 
2.2 
2.4 
1.3 
4 

.4 
1.06 


Percent. 

61.6 

66.2 

66.7 

60.5 

68.5 

69.8 

72.3 

64.6 

57.8 

5.3 

5.1 

1.9 


Percent. 
3.8 
3.5 
4.7 
4.2 


Com meal..... 


4.1 


Wheat 


1.8 


Com -.-« 


3.7 


Barley 


2.2 


Oats 


3.9 


Dried blood 


.2 


Skim milk 


.5 


Fresh bone 


20.5 







Valuation. 

In estimating the cost of food, corn meal was rated at |16 per 
ton, wheat bran and wheat middlings at ?14, ground oats at |18 
and linseed meal at |20. Wheat was rated at 69 cents per bushel, 
com at 40 cents, oats at 24 cents and barley at 41 cents, granu- 
lated oat meal at 3 cents per pound and dried blood at 2 cents, 
skim milk at 24 cents per 100 pounds and fresh bone at 80 cents. 

Nutritive Ratio. 

During the first few weeks the food taken by the lot having the 
whole grain ration had somewhat the wider nutritive ratio. 
During the last few weeks there was little or no difference in this 
respect. All the food eaten during the three months by Lot No. I 
showed the average nutritive ratio of 1:3.3. That eaten by Lot 
No. II showed a ratio approximately 1 :4.6. 

EXPEEIMENT WITH CHICKS. 

The records of feeding and the average results from the feeding 
trial with the growing chicks arranged in periods of one week, 
are given in the following tables: 
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Cost of Oil and Food. 
The oil required by each brooder during the ten weeks that 
they were heated amounted to 4^ gallons. Considering only the 
cost of oil and food, the cost of the gain in weight made by Lot 
No. I during the three months would be 3.98 cents per pound. 
The cost of the gain made by Lot No. II would be 4.5 cents per 
pound. 

Rbjlation of Food to Growth. 

The food eaten during the three months by Lot No. I, having 
the ground grain ration, contained 31.2 pounds more dry matter 
than that eaten by Lot No. II and the gain in weight was 8.9 
pounds greater. For every pound gain in weight made by Lot 
No. I there were 4.56 pounds of dry matter in the food consumed. 
For every pound gain in weight made by Lot No. II there were 
4.4 pounds of dry matter in the food. 

Cost of Food for Growth. 

By Lot No. I one pound gain in weight waa made for every 3.33 
cents worth of food consumed. By Lot No. II one pound gain was 
made for every 3.76 cents worth of food. 

At the average weight of one pound the food had cost per 
chick for Lot No. I, 3 cents and for Lot No. II, 3.7 cents. At the 
average weight of 1.5 pounds the food had cost per chi-ck 4.9 
cents for Lot No. I and 5.8 cents for Lot No. II. At the average 
weight of 2 pounds the cost per chick for Lot No. I was 7.2 cents 
and for I»t No. II 7. 3 cents. At the average weight of 2.5 pounds 
the cost per chick for Lot No. I was 8.6 cents and for Lot No. II, 
9 cents. 

Rapidity of Growth. 

The chicks in Lot No. I averaged one pound in weight at six 
weeks of age and in Lot No. II at seven weeks of age. In Lot 
No. I at ten weeks of age the average weight was 2 pounds and 
in Lot No. II, 1.8 pounds. 

Cost of Production. 

Bating the cost of hat<5hing (including the eost of eggs, etc.) 
at the average eost found in former experiments, andtx)n8idering 
the cost of food and of oil for brooders, gives as the total cost per 
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chick at twelve weeks of age 15.3 cents for Lot No. I and 15 cents 
for Lot No. II. The average weight per chick at this age for 
Lot No. I was 2.9 pounds and for Lot No. II, 2.6 pounds. In 
the accompanjing tables will be foxind stated the " total cost '' 
at different ages and weights. This total ooet represents only the 
coBt of eggs, of hatching, of heating brooders and of food. It 
does not account for labor or the rent of buildings or losses. 
There was however in do lot during thie experiment any loes from 
disease. The <*hicks, and later the capons, remained in good 
health throughout under either ration. 

FIRST EXPERIMENT WITH CAPONS. 

The cockerels from these two lots of chicks were caponized and 
fed these same contrasted rations during the winter. The records 
of feeding are given in the following tables calculated to the 
average per fowl for period's of two weeks. 

Loss Dub to the Operation. 

During the first period recorded all the birds in each lot were 
caponized; but notwithstanding this temiwrary disadvantage the 
average gain made for the period was a good one and at little cost 
for food. The average loss in weight per fowl caused by the 
necessary fasting and the operation was a little 1^ than 11 per 
cent, not quite one-half i>ound each. The twelve capons in each 
lot were kept in one pen until January 1, and eight were fed in 
each lot for the rest of the winter. 

Relative Food Consumption. 
During the first few weeks the ground grain ration had some- 
what the narrower nutritive ratio and for the remainder of the 
feeding trial somewhat the wider ratio. The food eaten during 
the six months by Lot No. I having the ground grain ration con- 
tained 52 pounds more dry matter than that eaten by Lot No. II, 
but almost exactly the same total gain in weight was made; the 
gains being 81 pounds and 80.6 pounds respectively. After Janu- 
ary 1 the gain in weight was slow and there was very little differ- 
ence in the amount of food consumed. For the first 16 weeks 
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from September 10 to December 31 moet of the differei»ce in food 

consnmption for the trial occurred. For this time the dry matter 

in the food was about 50.5 pounds more for Lot No. I and the 

gain made by this lot exceeded that made by the other by about 

2.5 pounds. 

Gain in Weight and Food Rbjquirbd. 

From September 10 to December 31 Lot No. I having the 
ground grain ration gained one x>ound in weight for every 6.5 
pounds of water-free food consumed, and Lot No. II having the 
whole grain ration, gained one pound for every 6.0 pounds of 
water-free food. During the six months Lot No. I made a pound 
gain for every 8.06 pounds of water-free food consumed and Lot 
No. II one pound gain for every 7.45 pounds of water-free food. 

CJosT OF Food for Gains Made. 

For the first four months the cost of food for each pound gain 
in weight made by Lot No. I was about 7.2 cents and for each 
pound gain made by Lot No. II 6.9 cents. For the six months 
the food cost per pound gain made by Lot No. I was 8.6 cents and 
for that made by Lot No. II was 8.3 cents. 
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Age and Size Related to Gains. 

Although the birds in one lot were of the same age as those in 
the other, the average size at the start was greater with Lot No. 1, 
for the chicks in Lot No. I had grown the faster. The average 
weight of the cockerels at the etart was about 3.9 pounds in Lot 
No. I and 3.7 pounds in Lot No. II. A difference in weight was 
generally maintained until the capons were fully grown, the 
average weight of 10 pounds being attained much sooner by Lot 
No. I, and also the average weight of 11 pounds several weeks 
sooner than by Lot No. II. 

While the gain was made much of this time at less cost by the 
capons having the whole grain ration it was made by birds of 
smaller size; and although by capons of the same age a gain was 
made at less ooet per pound under the whole grain ration it was 
not the case with birds of equal size. 

In this feeding experiment, as in others, the cost of any in 
crease in weight was greater as the birds approached maturity, 
the most profitable gains being made by the young birds under 
four pounds in weight. 

Cost at Different Ages. 

At five months of age the food from hatching for each bird in 
Lot No. I having the ground grain had cost 35.5 cents and for 
each bird in Lot No. II 34 cents; but the average weight was 8.1 
pounds in Lot No. I and 7.5 pounds in Lot No. II. Up to 6i 
months of age the average cost for food was, for Lot No. I, 54 
cents and for Lot No. II 52.2 cents; but the average weight at this 
age was 10 pounds in Lot No. I and 9.5 pounds in Lot No. It. 

In the accomiwinying tables will be found stated the cost of 
food up to different ages and weights. 
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SECOND EXPERIMENT WITH CAPONS. 

Two other similar lots of capons were al®o fed these contrasted 
rations for about five months. These were from a lot of young 
birds that had been hatched under hens and grown bj the ordi- 
nary methods. The food and care had been alike for all until 
after the cockerels ^ere caponized and separated for this feeding 
trial. The capons were of the same breeds used in the trials just 
reported. Record of feeding was not begun until some days after 
the cockerels were cax)onized. There were 12 capons in each lot 
until January 30, and then 8 for the rest of the trial. At the 
beginning of this trial the cai>ons in the two lots averaged exactly 
alike in weight, a trifle less than 5^ jxyunds each. 

Rations. 

Lot No. Ill was fed the ground grain ration like that fed to 
Lot No. I, and Lot No. IV was fed the whole grain ration like that 
fed to Lot No. II. With both rations the nutritive ratio was nar- 
rower at the commencement of the feeding trial and wider toward 
its close. The average nutritive ratio was the same for each lot. 

Relative Food Consumption and Gain. 

During the whole time of feeding, Lot No. Ill having the ground 
grain ration consumed 13.4 pounds more water-free food than Lot 
No. IV having the whole grain ration and gained 12 pounds more 
in weight. Lot No. Ill made one pound gain for every 8.3 pounds 
of water-free f Qod consumed and Lot No, IV made one pound gain 
for every 10.1 pounds of water-free food. 

During the last 8 weeks there was very slow increase in weight 
with both lots. During the first eleven weeks Lot No. Ill con- 
sumed 15 x)ounds more water-free food and made 3 pounds more 
gain in weight than Lot No. IV. One pound gain was made for 
every 6.8 pounds of water-free food by Lot No. Ill and one pound 
gain for every 6.9 pounds by Lot No. IV. The cost of food for 
each pound gain made by Lot No. Ill was 7.2 cents and for Lot 
No. IV, 7.8 cents. 
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GENERAL REMARKS. 

In these feeding trials all the fowls remained in good condition 
throughout, the capons as well as the young chicks, and no differ- 
ences were noticeable in the general vigor. The birds in the two 
lots were fed from hatching up to weights of from 10 to 14 pounds 
each at ten months of age, the one lot having had no whole grain 
and the other lot no ground grain, without any difference being 
apparent except in the amount of food eaten and rapidity of 
growth. 

At the prices of foods assumed for the season 1896 (mentioned 
on page 564) the ground grain ration gave the greater profit in 
general. There was a somewhat more profitable gain made for 
several months by the one lot of cax>ons with the whole grain 
ration, but the birds were enough longer in reaching marketable 
maturity to make the profit greater with the contrasted lot. 

The rations which contained only the ordinary foods, showed 
some of the usual differences in composition, but these differences 
were much less than usually exist between rations of whole and 
ground grain. 

The capons marketed after the close of the feeding experiment 
sold readily at retail in the local market for 20 cents per pound. 
The loss of weight in dressing was small, being almost entirely 
due to the fasting necessary to empty the crop. At this price 
there was a good margin over the cost of food under either ration. 
The accompanying illustration is from a photograph of a number 
of these cai>ons ready for market. 
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REPORT OF THE DEPARTMENT OF FIELD 

CROPS. 



I. THE OUTLOOK FOR THE SUGAR BEET 
INDUSTRY*t 



W. H. JORDAN. 



SUMMAEY. 

The following facts may be regarded as favorable to the soc- 
eessful prodnction of beet sugar: 

(1) The experience of 1897, so far as a single eeason can show, 
appears to demonstrate that onr climatic and soil conditions are 
adapted to the growth of beets which are satisfactory in quantity 
and quality of yield. 

(2) The cultivated lands of central and western New York may 
be so managed as to compete with any in the United States in 
those lines for which they are adapted. 

(3) The ability of the American farmer to take up a new enter- 
prise successfully is a helpful factor. American inventive genius 
may also be relied upon to provide implements necessary to cheap 
culture. 

(4) At present there is an unlimited home market at good 
prices for all the sugar that can be produced; but it cannot be 
definitely known how long this condition may last 

(5) An added cash crop yielding fair returns is most desirable 
for our farmers. 

The following facts must also be considered in connection with 
those preceding: 

(1) To cultivate a plant so sensitive in regard to its content of 
sugar as the sugar beet requires such careful attention to details 
as is demanded by no other crop commonly grown on our farms. 

*A reprint, largely, from an article in the Country Gentleman, Deo. 80» 1897. 
t Partial reprint of Bulletin No. 186. 
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(2) There is danger of regarding exceptional yields as repre- 
senting the average. An average of 12 tons of beets an acre for 
the first few years may be regarded as a fair average, if we are to 
judge by results secured in other places. 

(3) There is danger that capital may be ineflflciently directed 
in the erection of factories, as this is a line in which our eaatero 
business men have had no experience. Beet-sugar manufacture 
should be entered upon with great caution and only after exhaus- 
tive study of the problems involved. Farmers should be cautious 
about taking stock in factories, unless the men who control the 
enterprises are personally known to and trusted by them. 

(4) The question of home and foreign competition must not be 
ignored. Strong competition will come from the Pacific States 
until their soils become exhausted. We shall be brought into 
oomx>etition with the lower wages x>aid in Europe, if at any time 
the strong sentiment existing in favor of free sugar comes to find 
expression in tariff regulations. 

Taking all facts into consideration, farmers may not expect to 
realize unusual profits for any long period of time from the grow- 
ing of sugar beets. The crop promises to become one which will 
give satisfactory returns to those who learn to grow it success- 
fully. 

FAVORABLE CONSIDERATIONS. 

The forecasting of the future of any new industrial enterprise 
is a difQcult matter. This is so because the conditions affecting 
production, manufacture, competition and market prices, which 
are sure to prevail for any length of time, cannot be definitely 
known; and the discussion now going on throughout the entire 
State of New York relative to the establishment of beet sugar 
factories in our midst deals with the usual number of indefinite 
factors. 

The situation is such, however, that all who attempt to influ- 
ence the public opinion should take a conservative position in 
this matter, one that will be justified by future events. 

There are some facts which are regarded as favorable to a suo- 
eeesf ul production of beet sugar. The experience which has been 
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gained in the season of 1897 certainly indicates that our soils and 
climate are favorable to the growth of beets whieh are satisfac- 
tory in quantity and quality. Of course figures in great variety 
have been reported from a large number of experimental plats, 
varying from very low yields to those which are suspiciously 
high. The experience on the Station farm this year in the culture 
of two acres of beets indicates that by proper methods the best 
farmers may possibly produce in favorable seasons from 15 to 18 
tons of high grade beets. The average crop will doubtless be 
oonsiderably below this. It must be confessed, however, that^ 
one season's experience is not enough uiKm which to base final 
oonclusions. . 

It is unquestionably true that the cultivated lands of central 
and western New York are capable of a high rate of production 
of almost anything which is adapted to the conditions there pre- 
vailing. These lands, managed by intelligent farmers, may com- 
pete with any in the United States, and this is entirely favorable 
to success in growing sugar beets, after it is established that the 
conditions are suitable to this crop. 

The capacity of the American farmer is cited as an evidence of 
his probable success in whatever he undertaCkes. This is, cer- 
tainly, a strong argument. In intelligence, industry and capacity 
to master the details of new methods, even expert methods, he is 
not excelled by the farmers of an^ civilized country. We may 
expect, moreover, that the inventive genius of American manu- 
facturers will meet the farmer half way in providing the imple- 
ments necessary to cheap culture. 

The enthusiastic advocate of this new enterprise claims the 
certainty of an unlimited market for the sugar. It is true that 
we now buy from eighty to a hundred million dollars' worth of 
beet sugar from Trance, Germany and other countries, and so 
long as a protective tariff places the foreign producer at a disad- 
vantage, we may reasonably expect to be able to sell at fair prices 
all the sugar we can produce for some time to come. Regarded 
with reference to the immediate future, this argument appears to 
have weight. The doubt here lies with the continuation of exist- 
ing conditions. 
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It will be an ondoabted gain, too, if we can add another cash 
crop to thoee which we already regard as yielding fair retnrns for 
the labor expended and a moderate rental for the land. Crops 
which find a steady sale at living prices are needed by the Ameri- 
can farmer. Every new, successful crop also tends to prevent 
overproduction along other linea 

THE OTHEOB SIDE. 

There are many facts to be considered on the other side of this 
question, which, while not necessarily arguments against an at- 
tempt to produce and manufacture beet sugar in this State, never- 
theless are worthy of the most careful attention. 

In the first place, the sugar beet is a highly bred plant, sensi- 
/live, »o far as content of sugar is concerned, to the conditions 
under which it is grown. The farmers who cultivate it success- 
fully must be those who are willing to adhere faithfully to defi- 
nite, careful methods. This does not mean that a minority of our 
farmers will not succeed, but that the average results are almost 
sure for a time to be disappointing, and it is average results whibh 
will determine the success of the business when broadly con- 
sidered. Beet-sugar factories cannot be maintained unless the 
average experience of farmers in the growth of this crop is satis- 
factory. 

We are greatly elated over the high percentages of sugar which 
have been found in New York beets this season, but we must 
bear in mind that high quality and a large production, as some 
regard production, are not consistent. 

Some samples which have been sent to this Station for analy- 
cds have been accompanied by a statement that the crop of beets 
produced was at the rate of thirty tons per acre. It is probable,, 
either that the method of estimating these crops was not a safe 
one, or that the beets were not properly grown. Erroneous and 
greatly excessive figures are very likely to result from computa- 
tions based ux)on the theoretical possibility of growing a certain 
number of a certain size of beets per acre, or from the weight of 
a short section of a row of beets. Nothing short of the weighing 
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of the entire actual product fpom a fairly extensive area will 
give safe figures. 

The yield this year on the Station farm from a two-acre field 
was at the rate of sixteen and a quarter tons per acre, which 
quantity, after cutting off the top of the beet in the manner re- 
quired at the factory, and making due allowance for dirt, was 
considerably reduced. This field of beets was on some of the beet 
land the Experiment Station farm contains, and was given thor- 
ough cultivation and the best of care. The sugar content in this 
crop was very satisfactory. 

It is significant that during the past five years the average pro- 
duction in Belgium, and also in Gtermany, has varied from about 
eleven to approximately thirteen and a half tons per acre. To be 
sure these are averages, and while averages are not a measure of 
what the best farmers may do, they are the standards by which, 
as before stated, the success of a business must be gauged. We 
should not expect the American farmer to do much better than 
the European farmer, where this industry has for a long time 
existed, especially at first. New York farmers, if they enter upon 
the production of sugar beets, will have occasion to congratulate 
themselves, if, for the first two or three years they reach an aver- 
age of twelve tons of high grade product per acre. This is not 
necessarily a condemnation of the business. 

We must remember still further that it is necessary for the 
farmef and the* manufacturer to be mutually prosperous, and 
there certainly are some facts which seem to warrant, careful 
consideration, by the farmer, of the manufacturer's side of the 
business. 

There is great danger that much of the capital which is likely 
to be invested in this new enterprise will be inefficiently directed. 
The manufacture of beet sugar is something with which eastern 
business men have had no experience, and no careful study of 
means and methods will take the place of the knowledge which 
comes from experience. Disasters to capital which may cause 
losses to farmers are to be feared. It behooves business men, 
therefore^ to proceed with the erection of beet-sugar factories 
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with great caution and only after the most exhaustive study of 
the problems involved. 

Doubtless farmers will be invited to invest in beet-sugar fac- 
tory stock. They will be told not only that the stock will be 
profitable, but also that it is their duty to share in the risks. 
They should be very careful in this matter. If the professional 
boomer appears among them, they should give him a wide berth. 
He may be resourceful in plausible argument, and it may be hard 
to resist the fascination of his apparently sound reasoning; but 
nnless the farmers resist his appeals, history will repeat itself, 
and shares of worthless stock will be very widely distributed 
among those who cannot afford to suffer the loss. This does not 
mean that under certain other conditions farmers may not wisely 
own a share of the factory. If local business men of unquestioned 
integrity and sound business judgment take the lead in the new 
enterprise — men who as the directors of banks and other financial 
organizations have won the confidence of the community by their 
successful and honorable methods — then perhaps the farmer may 
as safely entrust his money to them in this enterprise as in some 
others. 

In discussing this nmtter we should ignore neither home nor 
foreign competition. The immense factory which gpreckels is 
erecting in the West to be sustained from cheap western fertility, 
is a significant beginning. Certainly if beet-sugar x>roduction and 
manufacture are at first unusually profitable we may expect to 
see this industry rapidly develop to a condition of the usual com- 
petition. 

Prof. Brooks, of Massachusetts, haa recently pointed out the 
fact that we can hardly compete with the lower wages paid in 
foreign countries, but he failed to note that the necessary fuel 
and limestone are much cheaper in the United States than Id 
Prance and Germany. Probably European producers will have 
no advantage over us so long as we have a protective tariff, but 
we know how strong a sentiment there is in this conntry in favor 
of free sugar, and political revolutions are likely to make changes 
in the tariff conditions affecting this commodity. It seems prob- 
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able, though, that the existence of a new industry in the early 
stages of suocessf ul development might modify op prevent legis- 
lation that would otherwise take place. 

There is, however, a law of compensation operating in the 
world's industries to which we must give proper weight. We 
cannot safely leave out of account the rest of the world in esti- 
mating what may be done through a period of years along any 
line of production. It is a narrow view which only discovers that 
we are not producing our own sugar. 

CONCLUSIONS. 

What conclusions, then, shall we draw from all these facts and 
conditions? It seems very probable that farmers will not realize 
unusual profits for any extended period of time from sugar-beet 
growing. The facts appear to justify the belief, however, that 
this crop may come to rank among those which for some time 
will be regarded as giving satisfactory returns. It will be a 
business of moderate profits and one that will not spring into 
uninterrupted success. If it is a success at all, it will become so 
by growth through education and experience. Above all, the 
manufacturer must guard the interests of the farmer, and the 
farmer must be able to have confidence in the manufacturer, and 
both must have a patient faith in the final triumph of intelligent 
means and reliable, conservative methods of management. 
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IL THE STATION EXPERIMENTS WITH SUGAR 

BEETS* 



G. W. CHURCHILL. 



SUMMARY. 



(1) Soil used. The soil was a heavy clay loam, in good oondi- 
Hon of fertility and cultivation. 

(2) Planting, cultivation and harvesting. The land was 
ploughed and subsoiled 14 inches deep on May 7 and 8. Commer- 
cial fertilizer was applied at the rate of 950 pounds an acre. The 
surface was given careful preparation and the seed sown on May 
17 at the rate of 15 pounds an acre. About June 1 the rows of 
plants were distinguishable and a hand cultivator was run 
through them, which was soon followed by hoeing and partial 
thinning. On June 15 a horse cultivator was used and the final 
thinning commenced. This was followed by two more cultiva- 
tions. Harvesting began September 22. 

(3) Cost of crop. On a basis of wages commonly paid for labor, 
the cost amounted to |75.80 an acre; on a basis of cheaper labor, 
the cost was |54.30. 

(4) Yield. The yield was 32,548 pounds an acre or about 16^ 
tons. For 1,000 pounds of beets, the loss of weight caused by cut- 
ting off the crowns was 73 pounds; and the loss of weight caused 
by washing off the dirt was 49 pounds. This would make a yield 
of marketable beets equal to 15.1 tons an acre. 

(5) Size and oomi)osition. The average weight was 12 ounce'. 
The beets contained 15.2 per cent sugar, equivalent to 16 per cent 
sugar in juice, having a coefficient of purity equai to 81. 

(6) Influence of fertilizer. The yield was increased about 6 
tons an acre by the use of fertilizer. 

•Partial reprint of BulleClii No. 1S6. 
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SOIL, PLANTING AND CULTIVATION. 

The field selected for the experiment with sugar beets U a olay 
loam bordering on what is osually termed heavy, having a ten- 
dency to "puddle" when overcharged with moisture, and to 
cake or crust over when quickly dried by a hot sun and wind. 
If not disturbed in times of drought it will soon seam or crack 
open. 

These features are characteristic of a laj^e portion of the farm 
lands of this section, and render the growing of small seed crops 
more difficult and expensive than on sandy or porous loams. 

From a farmer's point of view, this soil would be considered to 
be in a good state of cultivation and fertility. The crops in the 
rotation that have been grown on it dnring che past ten years 
liave yielded fully up to, if not above, the average of the farm 
lands in this section of the State. 

The two-acre plat which was selected had been used for fertil- 
izer experiments with potatoes in 1896. 

On May 7 and 8 the land was ploughed and subsoiled to the 
depth of fourteen inches, and the surface was worked down with 
iq>ringtooth harrow, followed by a Thomas smoothing harrow, 
and finished by rolling. 

On Jiay 11, after working down with the springtooth harrow, 
and before smoothing, 950 poun4s per acre of the following mix- 
ture of commercial fertilizers was sown broadcast: 

Sulphate of potash 250 pounds, 50 per cent K a O 

Acid rock 300 pounds, 14 per cent P2O 5 

Dried blood 200 pounds, 10 per cent N. 

Nitrate of soda 200 pounds, 15 per cent N. 

Total 950 pounds. 

After the fertilizer had- been sown and thoponghly worked in, 
the ground was smoothed and rolled. A marker to be drawn by 
one horse was then constructed from an old corn marker so that 
five rows could be lined out at one time, at a distance of twenty 
inches apart. 
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The teeth were fitted at the bottom with Bhoes abooit eighteen 
inches in length and three inohes deep, made from one and one-half 
inoh plank. These were fastened by cutting a notch oat of the bot- 
tom of the tooth one and one-half inches wide and abont three 
inches deep. Holes were bored through the teeth at right angles 
to the shoes. Bolts passing through these holes and a oorrespond* 
ing hole in the shoe fastened the latter and the tooth together. 
The first plan for having the shoes work freely on the bolts as 
pivots was modified by nailing beveled blocks or the back of the 
teeth just above the shoes, making them stationary. The diflSculty 
encountered, in the loose shoe was that when any resistance was 
met by the forward i>art, it would tip down, and in digging into 
the soil raise the rear end out of the ground, thus throwing the 
whole marker out of line. After this change the marker, though 
crude, worked to our entire satisfaction, making a mark about 
one inch deep and two inches wide, which could be followed with 
ease by the seeder. 

After seeding six rows an unexpected and very heavy shower 
of rain so saturated the ground that it was impossible to continue 
the work until May 17. 

It was a mistake to completely fit the entire plat before com- 
mencing to sow the seed, for we were obMged to again harrow 
and roll the ground before seeding could be resumed. The only 
safe way is to prepare the ground as needed, thus avoiding the 
extra expense of re-working after every rainfall. 

Another mistake was made which was a source of annoyance 
throughout the season. Because of haste to complete the seed- 
ing as soon as possible, the small stones scattered over the plat 
were not picked. While these did not affect the growth of the 
beets, they were a hindrance in seeding, and, later, in the cultiva- 
tion of the crop. It would have been economy in the end if they 
had been removed. Any obstruction in the way of the seeder 
will give it a jerky motion which will bunch the seed. The mo- 
tion should be smooth and continuous in order to allow an even 
distribution of seed. Later the stones interfered with hand and 
horse cultivation and more or less with hoeing and thinning the 
beets. 
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The seed was sown with an " Improved Model " Mathews hand 
drill. It was found that by attaching the ends of a rope to the 
seeder^ and fastening a short strap to this, making a device similar 
to a " breast collar " used in single harness, that two men, one to 
draw and the other to push and guide the secKler, could accom- 
plish more than double the work of one man alone, and with 
greater ease and efficiency. Doubtless seeders will be used that 
will sow several rows at one time. 

With the exception of six rows sown at an earlier date, two 
men sowed the two-acre plat in eight hours. The only fault that 
could be found with the seeding was the bunching of the seed in 
places where small stones or clods were encountered by the drill, 
causing it to slacken motion or to stop altogether. When this 
happened, several seeds were dropped within a very small com- 
pass, and before the seed commenced flowing again the machine 
had moved along, leaving a space without any seed. 

Fifteen pounds of seed were sown to the acre. The ground was 
moist and in good condition for promoting quick germination, 
and vegetation commenced in about ten days from the time of 
seeding. About June 1 the plants were large enough for the 
rows to be easily distinguished and the hand cultivator was 
started, the machine used being a "Buckley,'' having several 
combinations of blades. 

The arrangement that was found to work to the best advantage 
at this time was a broad V-shaped blade set in the center of the 
frame in front, and two smaller ones set on the right and left sides 
of the frame well to the rear of the machine. These latter are flat 
pieces of steel sharpened on the edges, and made to form a right- 
angle turned so that the points extend toward the center of the 
row, and as they are about eight inches in lengtli they nearly meet 
in the middle, forming what is commonly termed a " a scarifier.'' 
One advantage of this form of blade is that the crust can be 
broken very near to the young plants without throwing the dirt 
over them^ Soon after this cultivation, hoeing and the first or 
partial thinning were commenced. For the work of partial thin- 
ning the blades of ordinary hoes were cut down to four incheSi 
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By cutting aoroes the row with such a hoe, bunches were left 
which could be thinned, leaving the plants from six to nine inches 
apart At the same time the soil waa loosened around the plants 
and all of the weeds removed. 

On June 15 the beets were cultivated with a one-horse Syracuse 
harrow-tooth cultivator, and the final thinning oommenced. 

It was intended to have the beets left eight inches apart in the 
rows. It was found necessary in some cases, however, to vary 
these distances on account of the spaces left by the seeder, and in 
order to preserve the strongest plants. 

After the final thinning, the beets received another cultivation 
to loosen the ground, as it had become more or less compacted by 
rain and the passing of the men while thinning. After this but 
one more cultivation with the horse cultivator was given, for the 
beet tops covered the ground to such an extent that a horse could 
not pass through without doing serious damage. The subsequent 
hand labor was small, and would not have been considered 
necessary by many growers, but in order to adhere to strictly 
olean culture, men were sent through the field once to pull the 
weeds that had escaped previous cultivation^ This consumed 
less than one day's time for two men, and at the time of harvest- 
ing the crop the field was entirely clear of weeds. 

HARVESTING AND RESULTS. 

The harvesting of the beets began on September 22. Two 
methods were tried; first, plowing three furrows for each row, 
the third furrow turning out the beets, and plowing two furrows 
for each row, after which the beets were pulled by hand. The last 
named method seems preferable where the beets do not have too 
long tap roots, because in the first method the small beets are 
covered by the furrow and it is more work to uncover them by 
hand than it is to pull them out when they are standing upright 
and in plain sight. 

As the beets were pulled out they were thrown in heaps, and 
men followed aud cut off the tops. The harvesting, which in- 
cludes pulling, topping and hauling, was found to be the most 
expensive operation connected with the growing of this crop. 
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It ehoald be bome in mind that the very best ol oalture was 
given throughout the aeason and no expense spared in either 
hand or team labor, and that a liberal allowance has been made 
in all cases wherever estimates were necessary. Some mistakes 
were also made which were costly, and which can be avoided in 
the future. On the whole, therefore, it is probable that these 
figures err on the side of too great cost, and that with the 
experience gained in this season's work, we can cheapen the cost 
of growing an acre of beets quite materially. 

In the table below we give the cost of growing one acre of 
sugar beets, based on hand labor at f 1.25 per day for hoeing and 
thinning, and team at f3.50 per day; and on hand labor at |0.75 
and team at {3.00: 

Cost Pbb Acbb of Gbowing Sugab Beets. 

Expensiye 
labor. 

Fitting ground ^7 00 

Sowing fertilizer 1 12 

Sowing seed 1 i» 

Hoeing, thinning and weeding 23 43 

Harvesting 24 25 

Horse cultivation 2 00 

Hand cultivation 8 75 

Seed 3 00 

FertiUzer 10 00 

Total $75 80 $54 80 

Doubtless these flguree will be criticised on the ground that 
they are too high, but it is probable that, if careful accounts were 
kept by one hundred farmers of the cost of everything connected 
with the growing and delivery to the factory of one acre of 
properly grown sugar beets, the average would not fall below 
150.00, with the present methods and machinery at the command 
of the grower. 

The yield per acre, as harvested, was 32,548 lbs., or approxi- 
mately 16i tons. 

In order to determine the actual yield of perfectly clean beets, 
topped as they would be when sent to the factory, a lot weighing 
38 



Cheap 
Ubor. 


$6 00 


1 12 


1 25 


13 88 


14 80 


200 


225 


300 


10 00 
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1,000 lbs. was thoroughly washed and dried, after which the 
crowns were removed. 

Weight of beets taken 1000 pounds* 

LfOss by washing 49 pounds. 

Weight of crowns 78 pounds. 

Weight of washed beets without crowns 878 pounds. 

At this rate the yield of topped, washed beets was 14 tons 577 
lbs.; of topped, unwashed beets 15 tons 200 lbs. At {4 per too 
the returns per acre would not be over |60. 

The shape of these beets was very satisfactory. With but few 
exceptions, they were symmetrical and sent down a tap root to a 
good depth. i i 

The average size was rather small, being not over three-fourths 
of a pound. This was the result of close planting, as the average 
distance between the beets was probably less than eight inches. 
The beets grew wholly in the ground, no special precautions 
being necessary to secure this result excepting the subsoiling. 
A careful chemical examination of these beets gave the following 
results: 

Sugar in beets 15.2per cent. 

Sugar in juice 16 percent. 

Coefficient of purity 81 

According to these figures about 12 lbs. of sugar could actually 
be made from 100 lbs. of washed topped beets. This shows that 
the yield of manufactured sugar from the Station farm would be 
3,429 lbs. per acre. 

An observation was made on the value of an application of 
commercial fertilizer in sugar beet growing. The plat from 
which the two acres of ground was measured for the experiment 
recorded contained an additional area of four-fifteenths of an 
acre. This ground was prepared with the two-acre plat and re- 
ceived the same treatment, except that it was not fertilized in 
any way. The seed was sown at the same time and the crop re- 
ceived the same treatment, only that it was the last to be reached 
in thinning. From the start a marked difference was noticed 
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in favor of the fertilized plants. The young plants did not vege- 
tate so quickly on the unfertilized plat, and afterwards they were 
not so vigorous as on the fertilized area. 

The yield of beets on the unfertilized portion of the field waa 
between 7^ and 8 tons per acre, which shows that the fertilizer 
oaused an increase of at least 6 tons of beets. At four dollars 
per ton this increase would pay for at least twice the amount of 
fertilizer used. 
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m. COMMERCIAL FERTILIZERS FOR 
POTATOES* 



W. H. JORDAN. 



SUMMARY. 
In experiments an four farms including eight acres of land and 
eighty plats, the production of potatoes from the application of 
500 pounds, 1,000 pounds, 1,500 pounds, and 2,000 pounds of com- 
mercial fertilizer per acre was ascertained. 

(1) The use of 1,000 pounds of fertilizer per acre gave the 
greatest profit. The slightly larger yield caused by increasing 
this application to 1,500 or 2,000 pounds, cost in fertilizer ex- 
.pense considerably more than the market value of the potatoes. 

(2) The fertilizer cost of the increased yield of potatoes where 
500 or 1,000 pounds of fertilizer was used per acre was 20 cents 
per bushel in those experiments that proceeded without unfortu- 
nate conditions. 

* (3) The yield of tubers from the L. I. formula was somewhat 
larger than from a formula compounded with reference to the 
composition of the potato plant. 

(4) The evidence obtained in these experiments concerning the 
relative effect of the muriate and the sulphate of potash ajHrn 
the composition of the potato tuber is inconclusive. 

(5) The proportions of the valuable plant-food compounds 
found in the pojtato tubers were not influenced appreciably by 
the amount or kind of fertilizer used. 

INTRODUCTION. 

The economical purchase and use of conmiercial plant food is 
at present one of the very complex problems of Agriculture. 
This is especially the case where intensive methods of culture are 
followed and where the larger part of the materials needed for 
the production of crops must be obtained from some souroe out- 
side the soil. 

•Reprint of Bulletin No. 187. 
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There are at least three important factors which should be 
^nsidered in an attempt to buy and use commercial fertilizers 
with profit 1 

(1) The quantity of fertilizer to be applied should receive care- 
ful consideration. Where a rapid rotation of crops is followed, 
with severe cropping, this amount should not exceed that which 
is necessary to secure the maximum profitable increase of the 
immediate crop. The largest possible crop is not necessarily the 
most profitable and a great excess of unused available plant 
food, especially of nitrogen, at the end of the growing season 
does not conduce to economy. 

(2) The fertilizer should be purchased, so far as possible, with 
reference to both soil deficiencies and the needs of the crop. As 
a rule the soil is the controlling factor. 

(3) The fertilizer applied should be one that will promote the 
highest quality in the crop to be grown. 

With our present knowledge it is easier to state these princi- 
ples than to point out their application to specific cases, and 
much of the experimental work how being conducted in the field 
of plant nutrition is directed towards answering the questions 
which relate to these fundamental considerations. 

The farmers of Long Island are especially interested in all that 
pertains to commercial fertilizers. In no part of New York are 
these manures more largely purchased in proportion to the acre- 
age of tilled land, and in but few localities do the conditions so 
fully justify the very large money expenditure which this in- 
volves. In the first place these farmers are in close proximity 
to one of the world's largest markets, requiring an enormous 
supply of market-garden and forcing-house products. Land so 
situated must be worked intensively, which requires a liberal 
and continuous use of manures. In the second place, much of 
the soil in this locality does not possess great original fertility. 
Its natural supply of available plant food is small, even with the 
best of culture. Long Island farmers are obliged, therefore, to 
go to the markets for a large part of the plant food which they 
need in such generous quantities. An outlay of |800 to |1,000 
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for oommercial manures on a farm of forty or fifty acres is not 
finusual. It is probable, therefore, that in this locality there is 
no direction which offers so promising an opportunity for the 
piractice of economy. 

The Quantity of Fertilizer, 

It is fair to inquire, first of all, whether the quantity of fertil- 
izers which is used on Long Island farms is not often excessive. 
In many instances as much as one ton of high grade superphos- 
phate is used per acre. Potato growers often fertilize their land 
at this rate. Is this profitable? The results of two years^ experi- 
ments reported by Dr. Van Slyke, in Bulletins Nos. 93 and 112, 
indicate that it is not, when only the immediate crops are oon- 
flidered. In these experiments three quantities of fertilizer were 
applied, viz., 1,000 lbs., 1,500 lbs. and 2,000 lbs. per acre and in 
^very instance the largest profits resulted from the use of 1,000 
lbs. Slightly larger crops were obtained with 2,000 lbs. than 
with 1,000 lbs. of fertilizer, but the greater yield from the former 
quantity did not equal the greater cost. Moreover, the second 
year's effect of the different quantities of fertilizer, although quite 
marked, was practically the same with 1,000 lbs. and with 
2,000 lbs. 

These facts are not surprising when we consider the quantities 
of plant food which are applied to the soil in one ton of fertilizer 
SM compared with the amounts of nitrogen, phosphoric acid and 
I>otash actually removed by a fairly large potato crop. Assum- 
ing that the tops are returned to the soil, the average of analyses 
herewith reported shows that a potato crop of 200 bushels re- 
moves from the soil about 36 lbs. nitrogen, 13 lbs. phosphoric 
acid and 60 lbs. potash. 

If the fertilizer used is made after the formula so commonly 
in favor on Long Island, viz., 4 per cent N, 8 per cent P« Os and 
10 per cent Ka O, the needs of the crop and the plant food sup- 
plied by 2,000 lbs. would compare as follows: 
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Inoredibntb Applied in Fertilizer and Removed by Tubers. 





Nitrogen. 


Phosphoric 
acid. 


Potash. 


CoDtaiDed in fertilizer 


Pounds. 
80 
36 


Pounds. 

160 

13 


Pounds. 
200 


Removed by tubers 


60 






£xce08 in fertilizer 


44 


147 


140 







Of course much larger crops of potatoes are sometimes raised, 
but it would seldom be the case that the increase of crop over 
what the soil would produce with no fertilizer would exceed 200 
bushels. In fact that is probably more nearly an average total 
crop, and when we take into consideration what the soil itself 
will furnish of plant food, it becomes a serious question, even if 
oonsidered wholly from the theoretical standpoint, without the 
aid of experimental evidence, whether the constant addition to 
the soil of such an excess of the valuable manurial ingredients is 
profitable. It is certainly of the highest importance that farm- 
ers shall learn the truth in regard to this matter. 

EXPERIMENTS ON LONG ISLAND. 

The Experiments now in Progress. 

The ultimate effect of any system of fertilizing the soil cannot 
be ascertained without a long and continuous series of observa- 
tions on the same piece of land. It is entirely possible that while 
the application of a ton of fertilizer per acre would not be war- 
ranted by the returns from a single crop, the larger returns 
throughout an entire rotation might justify it. In view of these 
facts, the present series of fertilizer experiments has been 
planned with reference to their continuance for a period of years 
sufficiently extended to form the basis of safe conclusions. The 
possible large errors in plat experimentation are clearly recog- 
nized, but it is believed that with the precautions which are 
taken to minimize these errors they certainly cannot obscure any 
important effect of a particular system of manuring the land. 
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The Questions Asked of the Experiment. 

The main abject of this experiment is to get information in 
regard to the profitable quantity of fertilizer to be used, but there 
are certain incidental problems which may be studied in connec- 
tion with the main one without diverting the work from its chief 
purpose. 

Three questions are asked, therefore: 

(1) What is the profitable amount of commercial fertilizer to 
apply in potato growing? 

(2) Shall we apply plant food in the proportions used by the 
potato plant or in some other? 

(3) Is the sulphate of potash preferable to the muriate for use 
in growing potatoes? 

The Fertilizers Used. 

The purposes of this experiment require the use of four diflfer- 
ent mixtures of fertilizing materials, the ingredients and actual 
comi)08ition of which are given below. 

Formula No. 1. — ^This formula is supposed to contain plant 
food in nearly the proportions used by the entire potato plant 
excepting that the phosphoric acid is in considerable excess; and 
was mixed as follows: 

Potato Fobkula A. 
IngredienU. Composition, 

Nitrate of soda 102 pounds. Nitrogen 6.6 per cent 

High grade dried blood 800 pounds. AvaUable phos. acid 4.75 per cent. 

Add phosphate 670 pounds. Potash '10.31 percent. 

Muriate of potash 400 pounds. 

Land plaster S8 pounds* 

2000 pounds. 

Formula No. 2. — This formnla was intended to contain the 
same percentages of the three ingredients as Formnla No. 1, the 
only difference being that the potash is supplied as the snlphate 
instead of the mntriate. 
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CompoHtion, 

Nitrogen 6.5 per cent 

Available phos. add! 4.9 percent 

Potash 10. 1 per cent 



. Potato Formula B. 
Ingredients. 

Nitrate of soda 102pound& 

(High grade dried blood 800 pounds. 

Acid phosphate 570 pounds. 

Sulphate of potash 400 pounds. 

Land plaster 38 pounds. 

2000 pounds. 

Formula No. S. — ^This formula is an imitation of the one so 
commonly followed by clubs of farmers on Long Island who pur- 
ohase their fertilizers on the cooperative plan. 

L. I. Formula A. 
Ingredients, Composition, 

Nitrate of soda 127 pounds. Nitrogen 8.8 percent 

High grade dried blood 440 pounds. Available phos. acid 8.0 percent 

Acid phosphate 1000 pounds. Potash 10.4 percent 

Mutiate of potash 400 pounds. 

Land plaster 83 pounds. 

2000 pounds. 

Formula No. J^. — ^This formula \& similar to No. 3, except that 
the. potash is supplied as the sulphate instead of the muriate. 

L. I. FOBMULA B. 

Ingredients, Composition. 

Nitrate of soda 127 pounds. Nitrogen 4 per cent 

High grade dried blood 440 pounds. Soluble phos. acid.. 8.4 percent 

Acid phosphate 1000 pounds, ' Potash 9.2 per cent 

Sulphate of potash 400 pounds. 

Land plaster 33 pounds. 

2000 pounds. 

It was intended that approximately one-fourth of the nitrogen 
furnished by these mixtures should be nitric, and three-fourths 
organic nitrogen. The manufacturers who mixed the fertilizer 
were also instructed that the phosphoric acid should be as largely 
soluble as possible. The analyses of the four mixtures showed 
that these conditions were secured. 
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The Area and Arrangement ^p Plats. 

The total area under experimental treatment is eight acres, 
divided into eighty plats of one-tenth acre in size. 

This area is distributed equally on four farms, the arrangement 
of the plats and amounts and kinds of fertilizers being the same 
in each case. 

Fertilizebs Applied on Plats. 

Plat No. 1, no fertilizer. Plat No. 11, no fertilizer. 

Plat No. 2, 500 Iba., formula No. 1. Plat No. 12, 500 lbs., formula No. a. 

Plat No. 3, 1000 lbs., formula No. 1. Plat No. 13, 1000 lbs., formula No. 3, 

Plat No. 4, 1500 lbs., formula No. 1. Plat No. 14, 1500 lbs., formula No. 3w 

Plat No. 5, 2000 lbs., formula No. 1. Plat No. 16, 2000 lbs., formula No. & 

Plat No. 6, no fertilizer. Plat No. 16, no fertilizer. 

Plat No. 7, 500 lbs., formula No, 2. Plat No. 17, 500 lbs., formula No. 4. 

Plat No. 8, 1000 lbs., formula No. 2. Plat No. 18, 1000 lbs., formula No. 4. 

Plat No. 9, 1500 lbs., formula No. 2. Plat No. 19, 1600 lbs., formula No. 4 

Plat No. 10, 2000 lbs., formula No. 2. Plat No. 20, 2000 lbs., formula No. 4. 

Location and Management of the Experiment. 

Land is leased of four farmers: 

W.. A. Fleet, Cutchogue; W. L. Jagger, Southampton; H. L. 
Hallock, Jamesport; R. H. Bobbins, East Williston. 

Arrangements have been made with Mr. Fleet to give general 
sui)ervision to the experiments on all these farms; and with each 
farmer, to do the necessary work. 

The following directions for conducting the experiments were 
placed in Mr. Fleet's hands: 

Directions tor Field £2xPEBncENTS with Febtilizebs. 

1. Select about two acres of land that is as uniform in character as pos- 
sible, and which has received no manure for several years (run-out land if 
you have it). 

2. Before the plats are laid out plow the whole piece, and pulverize 
thoroughly. i 

8. Malse the size of each plat ^ne-tenth of an acre. 

4. Measure off the plats and drive permanent stakes at each comer; 
leaving a strip of land two feet wide between the plats. If the land is 
Inclined, the length of the plats should be up and down the slope. 

6. Number the plats from 1 to 20. 

6. Put no fertilizer on plats 1, 6, 11 and 16, and no fertilizer on any plat 
except that contained in the bags. 
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7. Put the fertilizers on the plats numbered to correspond to the num- 
bers on the bags. Put bag No. 2 on plat No. 2, etc., etc. 

8. Apply the fertilizers In the method which you have practiced. 

9. Make the same number of rows on each plat, with the same number 
d hills in each row if possible. ^ 

10. Put the same amount of the same kind of seed on each plat 

11. Plant the seed (or sow) on the same day on all the plats, if possible. 

12. Oultlyate the plats while the crop is growing, as nearly at the same 
ttane as possible. 

18. Spray the crop as needed to prevent insect and fungous pests. 

14. Weigh the crop carefully on each plat — ^both grain and straw If 
grain is sown, both com and fodder if corn is planted (that is, And weight 
of grain and straw separately) or both large and small potatoes. 

15. Carefully report any misfortune to the crop on any plat, and keep a 
record of the appearance of each plat. 

Conditions Affecting the Experiments, 

These experiments were subject to certain unfortunate con- 
ditions which rendered the results on at least two farms of less 
yaJne than otherwise would have been the case. In the first 
place the seed proved to be somewhat inferior and as a result the 
plants were tardy in establishing vigorous growth, being some- 
what sickly in appearance at first. Later the dry weather, early 
blight and the rot also entered as disturbing factors. These 
several conditions, one or all combined, greatly diminished the 
accuracy of the data from the experiments on Mr. Bobbins' and 
Mr. Jagger's farms, so that conclusions derived from Mr. Fleet's 
and Mr. Hallock's experiments are more reliable than the average 
results from the four farms. The following data are imporiajit: 

Crop preceding the experimental crop. — Experiment of W. A. 
Fleet, com stubble; H. L. Hallock, timothy sod; W. L. Jagger, 
timothy sod; R. H. Bobbins, corn stubble. 

Care of crop. — W. A. Fleet sprayed six times, H. L. Hallock 
five times, R. H. Robbins twice, and W. L. Jagger once. All the 
fields were well cultivated and kept free from weeds. 

Growth of vines. — Vines weak at first, some hills missing. On 
July 3 vines green and healthy, excepting on farm of Mr. Bobbins 
where they seemed to have about finished growing and were 
inclined to rix>en« 

August 7, vine growth improved, excepting on Bobbins' field 
where the vines were about dead. 
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The fertilizers had a marked effect on the size of the vines. 
On the plats receiving 500 lbs. of fertilizer per acre they were IJ 
to 2 times larger than on the plats with no fertilizer. Those from 
1,000 lbs., 1,500 lbs. and 2,000 lbs. of fertilizers per acre did not 
differ in sizes and were abont three times as large as on the 
unfertilized plats. 

In one instance the vines from the "potato formula '* were 
diarker green than from the " L. I. f ommla *' and in two other 
cases the " L. I. formula " caused the vines to grow one-fourth 
larger. • 

Prevalence of disease. — On Mr. Fleet's and Mr. Etellock's farms 
the vines were healthy with very little blight or rot. Either dry 
weather caused premature ripening of Mr. Bofibins' potatoes or 
else the early blight killed the vine®. Mr. Jagger's crop was 
badly affected by rot 

Bbsults of thb Experiments. 

In order to answer the questions asked of this experiment, both 
the weight and composition of the product must be known. In 
the several tables of figures given herewith can be found a state- 
ment of the yield of potatoes from the different mixtures and 
amounts of fertilizers and also the content in dry matter, starch 
and the important plant food constituents of the potatoes grown 
by Messrs. Fleet and Hallock. 

Table I. Yield of potatoes on tenth acre plats. 

Table II. Average yield of potatoes per acre from different 
amounts of fertilizer. 

Table III. Partial composition of potatoes. 
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Relation of Yield of Potatoes to the Amount of Fertilizer 

Applied. 

The figures given below show the average results from all the 
experiments, and also from the two experiments, that, because 
of the freedom of the vines and tubers from disease, and other 
favorable conditions, proceeded in the mo«t satisfactory manner. 

Table IV.— Increase op Yield from Dipperbnt Quantities op Fertilizers. 



Numbsr of 




AvKKAOB or All 


AVBRAOB OF 


Plats Aykraobd. 


Amount of 
fertilizer 


EXPSBIMKWTS. 


Flbbt and Halt/xhc. 














AU experi- 


Fleet and 


per acre. 


Increase 
large 
tubers. 


Total 


Increase 

large 

tubers. 


Total 


ments. 


HaUock. 




increase. 


increase. 






Pounds. 


Bushels. 


Bushels. 


Bushels. 


Bushels. 


U 


8- 


600 


27.5 


28.2 


34.1 


31.6 


U 


8 


1,000 


48.1 


46.9 


69.1 


62.3 


14 


8 


1,500 


56.9 


52.6 


77.5 


65.1 


14 


8 


2,000 


65.6 


53 


78.7 


71.3 



These figures show very plainly that an addition of fertilizers 
above 1,000 lbs. per acre produced a very small in<;rease of crop. 

The first 500 Ibe, caused a marked increase of yield, as also did 
the second. Moreover, the rate of production was proportionate 
to the quantity of fertilizer used up to 1,000 lbs. per acre. The 
crop from 1,500 lbs. of fertilizer was somewhat larger than from 
1,000 lbs., but not enough so to warrant the extra expenditure, 
as will be seen later. The production of merchantable tubers 
with 2,000 lbs. of fertilizer was practically the same as with 
1,500 lbs. 



Bblativb Yield from the Potato Formula and the Lono 
Island Formula. 

The "potato" formula is supposed to supply the important 
elements of plant food in the proportions and amounts needed by 
the entire plant for a profitably large crop. The Long Island 
formula is the 4-8-10 fertilizer so largely in use by Long Island 
farmers. 

39 
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It is interesting to note the relative yields from these two 
mixtures, the essential differences between which is that the 
former contains much more nitrogen and much less phosphoric 
add than the latter, the potash being the same. 

Table V. — Relative Yield from Potato Formula and Long Island 

Formula. 





AvKBAOK OP Thrkk Expbeihkmts. 


AvratAoa or Fleet akd Hallock. 


AMOUNT 

OF FERTILIZER 

PER ACRE. 


Potato 
formula. 


Lonjc 

Island 

formula. 


Excess 
from Long 

Island 
formula. 


Potato 
formula. 

1 


Long 

Island 

formula. 


Excess 
from Long 

Island 
formula. 


None .---- ,--. 


Bushels. 

84 
99.3 
126.1 
133.8 
136. 


Bushels. 

.8 

125.3 
143.9 
147.9 
150.4 


Bushels. 

26. 
17.8 
14.1 
14.4 


Bushels. Bushels. 

113.1 
125.5 163.8 
166.2 184.7 
166.8 189.5 
178.4 190.4 


Bushels. 


500 pounds.. 
1,000 pounds.. 
1,500 pounds.. 
2,000 pounds.. 


38.3 
18.5 
22.7 
12. 


Ayerage 


123.8 


141.9 


18.1 


159.2 


182.1 


22.9 



The foregoing table of averages shows that there was a uni- 
form and material difference in favor of the Long Island formula. 
Ajs before noted the vines were reported as one-fourth larger from 
this mixture than from the other. The excess of crop from the 
Long Island formula seems to be greatest where the smallest 
amounts of fertilizer were applied, which may indicate either that 
the small application of the " potato " formula did not furnish 
the profitable maximum of phosphoric acid or that the large 
applications contained an undesirable quantity of nitrogen com- 
pounds. In either case, if future experiments substantiate the 
results for 1897, the claim that the eomposdtion of a crop should 
be the guide for mixing special fertilizers will be discredited. 

The Financial Side of the Experiments. 

The potatoes from these experimental fields were sold at 75 
cents per bushel for large (merchantable) and 25 cents for small, 
and the money values found in the following table are calculated 
from these prices. 
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Tablb VI.— Financial Sidr of the Experiments. 
Avwage of All, 



AMOUNT OF FERTILIZER PER ACRE. 



NoDe 

500 pounds. 
1,000 " . 
1,500 " . 
2,000 " . 



Acre Talu« 
total crop. 



Dollars. 
54.20 
75.00 
89.97 
95.27 
95.15 



Value incroaae 
from aacb 600 
pounds fertil- 
iser added. 



Dollars. 



20,80 

14.97 

5.30 



Bushel eost of 
potatoes from 

each 600 
pounds fertil- 
izer added. 



Dollars. 



0.22 
0.83 
1.13 





Average Hallock and Fleet Farms, 




l^one 


Dollars. 
68.82 
93.95 
118.95 
123.85 
125.75 


Dollars. 


Dollars. 


500 pounds. --.-• ...................... 


25.13 

25.00 

4.90 

1.90 


0.20 


1,000 " 


0.20 


1,500 '* 


2.23 


2,000 " 


1.01 







NOTB.— The cost of the fertilizer is assumed to be 126.00 per ton. 

It is evident that if we consider the first year's crop only the 
application of one ton of fertilizer per acre, or even 1,500 pounds, 
was considerably less profitable than the use of 1,000 pounds. 
The fertilizer cost of the small increase of product caused by 
applying more than 1,000 pounds of fertilizer was much greater 
than the market value of the potatoes, even in this year of good 
prices. 

On the other hand the use of 1,000 pounds was very profitable, 
the fertilizer cost of the increased yield on the Fleet and Hallock 
farms being only 20 cents per bushel. Even if the merchantable 
potatoes had been sold at 40 cents per bushel, there would still 
be a reasonable margin of profit. It should be kept in mind that 
these figures refer to the light soils and market conditions of 
Long Island. 

The Inplubnob of the Potash Salts upon the Composition 

OF THE Potato. 
Much investigation has been carried on to determine whether 
a liberal application of muriate of potash has a depressing effect 
upon the proportion of dry matter and starch in the potato. The 



Digitized byCjiOOQlC 



612 Bbpobt of the Dbpabtmbnt op Field Crops of the 

tefitimony so far secured is conflicting. In many casee the quality 
of the tubers as exprefised by the percentages of dry matter and 
starch has been found to be lower with the use of the muriate 
than where the sulphate was applied. In a recent number of Die 
landtoirtschafUichen Yerauchs-Stationen, Pfeiffer and others re- 
view the data bearing upon this point and give results from well- 
planned experiments of their own. Their conclusions are that 
the muriate free from other compounds has no injurious effect 
upon the comi)osition of the potato tuber, but that the depression 
in the proportion of starch wMch has been noticed is due to the 
impurities in the commercial potash salts, notably magnesium 
chloride. These authors even claim that the addition of chlorine 
to the soil may under some circumstances be beneficial to the 
quality of the tubers. 

The Proportion of Dry Mattbtr and Starch. 

About one bushel of potatoes was sent to the Station from each 
one of the experimental plats on the Hallock and Fleet farms. 
Tubers to the amount of about ten pounds were carefully selected 
from each lot, were sliced and dried at a temperature between 
50^ and 60° C. Determinations were made in each sample of the 
dry matter, starch, nitrogen, phosphoric acid and potash. These 
results are given in detail in Table III and are summarized in 
the succeeding tables, Nos. VII, VIII and IX. 
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Table VII.— Influence op the Potash Compounds upon the Amount of 
Dry Matter in the Potato. 



AMOUNT 

or fertilizer 

PER ACRE. 



Hallock's Farm. 



Potato 
formula. 



Lonj? 

Islaod 

formula. 



Average. 



Flbst*8 Farm. 



Potato 
formula. 



Long: 

Island 

formula. 



Average. 



i^verage 
of both 
farms. 



Potatoes grown with Muriate of Potaeh.^Plais 1-6 and 11-15. 



^one 

500 pounds 

1,000 ponnds 

1,500 ponnds 

^,000 pounds 

Averages fertil- 
ized plats . . . , 



Percent. 
18.87 
20.57 
19.75 
17.87 
19.03 



19.35 



Percent. 
19.15 
20.45 
19.17 
17.56 
17.57 



18.71 



Per cent. 
19.01 
20,51 
19.46 
17.72 
18.35 



19 



Per cent. 
19.83 
19.71 
'20.02 
21 
18.70 



19.86 



Percent. 
20.05 
20.28 
20.50 
19.28 
19.59 



19.91 



Percent. 
19.94 
19.99 
20.26 
20.14 
19.14 



19.88 



Per cent. 
19.47 
20.25 
19.86 
18.93 
18.74 



19.45 



Potatoes grown with SulphaU of Potash.'-PlaU 6-10 and 16-20 



None -. 


19.76 
21.02 
20.22 
19.99 
19.55 


21.47 
21.12 
21.69 
20.86 
20.42 


20.61 
21.07 
20.95 
20.42 
19.99 


20.73 
19.75 
19.96 
19.71 
20.55 


21.24 
20.92 
21.33 
21.25 
21.36 


20.98 
20.33 
20.64 
20.48 
20.95 


20.80 


500 pounds 

1,000 ponnds 

1,500 pounds 

2,000 pounds 


20.70 
20.80 
20.46 
20.47 


Averages fertil- 
ized plats 


20.19 


21.02 


20.6 


20 


21.21 


20.60 


20.61 
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Table Vin.— Influence op the Potash Compounds upon the Amount of 
Starch in the Potato. 



AMOUNT of fertilizer 
PER AORE. 



Hallook Farm. 


Flbbt Fakv. 




ll 


■4 


1 

5*^ 


h 

si 


1 


& 


3~ 


£ 


3- 


«5 



H 



Potatoei grown with Mtmaie of Potash, — Flats 1-6 and 11-15. 



NoD6 ........................... 


Perot. 
13 

14.1 
14 
12.1 
13.3 


Perot. 
13.5 
15.4 
13.4 
11.8 
11.8 


Perct. 
13.2 
14.7 
13.7 
11.9 
12.6 


Perot. 
13.4 
13.3 
14.9 
14.8 
12.9 


Perot. 
14.5 
15 
15.3 
14 
14.5 


Perct. 
13.9 
14.1 
15.1 
14.4 
13.7 


Perot, 
13-5 


500 pounds - 


14.4 


1.000 Donnda - ... 


14-4 


lf500 ponnds .................... 


13.1 


2,000 pounds -.- 


13.1 






Average fertilized plats ... 


13.4 


13.1 


13.2 


14 


14.7 


14.3 


18.7 



Potatoes grown with SulphaU of Potash.— PlaU 6-10 and 16-20. 



None ..---- 


14.4 
15.7 
14.9 
14.6 
13.9 


16.2 
15.7 
16.3 
15.2 
14.3 


15.3 
15.7 
15.6 
14.9 
14.1 


15 

13.9 

14.7 

14 

14.9 


15.4 

16.1 

16.4 

16 

16.2 


15.2 

15 

15.5 

15 

15.5 


15.2 


500 pounds ...................... 


15.3 


1,000 pounds 


15.5 


1,500 pounds.... 


14.9 


2.000 Dounds 


14.8 






Average fertilized plats 


14.8 


15.4 


15.1 


14.4 


16.2 


15.3 


15.2 
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Tablb IX— Proportions of the Important Elements op Plant-Food in 

THE Fresh Tubers. 





NiTROOBN. 


Pho&phorio Acid. 


Potash. 




With 


With 
K,804. 


With 
KOI. 


With 
K.SO,. 


With 
KCi. 


With 
K.80,. 


None ..--- 


Perct. 

0.31 
.30 
.28 
.31 
.31 


Pep ct. 

0.30 
.30 
.31 
.32 
.32 


Per ct. 

0.116 
.106 
.101 
.097 
.107 


Perct. 

0.116 
.113 
.109 
.107 
.104 


Per ct. 

0.47 
.49 
.49 
.54 
.49 


Perot. 
47 


500poand8 


48 


1,000 pouDds 


.48 


1,500 pounds 


.49 


2,000 pounds 


.52 






Ayerages. 


.30 


.31 


.105 


.110 


.50 


.49 








.30 


.107 


.49 



A etill briefer summarj of the percentages of dry matter and 
starch is the following: 

Dry Matter and Starch in Potatoes Differently Fertilized. 



Plats with Muriatk 
OF Potash. 



Dry 
matter. 



Starch. 



Plats vtth Sulphatr 
OF Potash. 



Dry 
matter. 



Starch. 



Averages 16 plats 

Averages adjacent plats not fertilized 



Per cent, 
19.45 
19.47 



Per cent. 
13.7 
13.5 



Per cent. 
20.61 
20.80 



Percent. 
15.2 
15.2 



The potatoes produced where the sulphate of potash was 
added contained both more dry matter and more starch than did 
the i>otatoe8 grown where the muriate was used Am these figures 
are an average of 16 plats for each manner of treatment they 
would seem to be Aigniflcant. Their foroe is diminished greatly, 
however, by the fact that the adjacent plats receiving no fertilizer 
differed in the same way and to the same extent. It would not 
be safe, therefore, to conclude from these data that the muriate is 
inferior to the sulphate of potash for potato growing. 
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The Utilization of Plant Food. 

It has been noticed in some cases that the percentages of cer- 
tain plant food compounds taken np by a crop are increased by 
liberal manuring. This does not seem to be the case in these 
experiments as the figures in Table IX clearly show. Neither 
the kind nor the amount of fertilisser applied caused noticeable 
variation in the percentages of nitrogen, phosphoric acid and 
potash found in the tubers. 
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is 

7U 


m 

S5 






1 


jAuuary. 


Hours. 
20 
70 
67 
78 
79 
87 
46 
26 
70 
40 
8 
24 


Hours. 
14 
64 
• 68 
50 
52 
86 
96 
41 
58 
89 
27 
'61 


Hours. 
203 
142 
182 
158 
189 
119 
180 
147 
69 
289 
222 
179 


Hours. 
404 
826 
217 
829 
815 
861 
188 
274 
226 
180 
322 
802 


Hours. 

641 


Fdbru&rr 


602 


March... 


684 


April 


615 


May.;!;;:::;:;:;;::;::!;:::;::::::::;:;:::.:;;: 


585 


June 


548 


July 

August. 


506 

488 


September 


418 


October 

November. 


4S6 
679 


December. 


666 






Total hours of moyemenL ............... 


566 


601 


1,979 


8,529 


6,674 






Per cent of time in <*ach direotion ............ 


8.6 
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29.6 


52.9 
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SUMMABY OF MAXIMUM, MINIMUM AND STANDARD AlR THERMOMETERS. 




1 


8 




Standard. 




7 a. m. 


12 m. 


6 p.m. 


JftDUftTy . t ........................ 1 1 1 .... - 1 . - 


Aye. 
81.4 
83.2 
42.6 
66.2 
66.1 
72.» 
83.2 
78.8 
76.8 
65.1 
47.2 
36 


Ave. 

15 

19 

25 

84.9 

46.7 

61.8 

68.9 

66.4 

49.4 

40 

82.1 

22.4 


Ave. 

21.1 

24 

80.5 

40.6 

61.6 

69.7 

68.9 

61.6 

64.9 

46.2 

36.6 

27.5 


Ave. 

27.1 

80 

88 

51.6 

61.2 

69.9 

79.7 

74.7 

70.6 

69.8 

41.9 

88.1 


Ave. 
28.7 


FobruEry t , , , t . » - r . . . . ^ ■- . . ^ . - , . - , r » , . t f » » . - . - 


27.6 


March 


86.5 


AnHI 


47.4 


iS^;:;;;:;:::::;::::;;:::::::::::::::::;::;: 


58.8 


June 


66.6 


July 


76.4 


August 


71 


September 


66.2 


October 


56.6 


NnvATTihAr 


88.4 


December 


80.8 
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AdaUa Jd-punctata attacking plant lice. 478 

Additions to Staff 5 

Adulteration of Paris green 230 

Advance spray pump, description 220 

Alfalfa ■ 551 

as a soil improver 566 

characteristics 552 

composition of fresh fodder 555 

early treatment 558 

feeding 557 

food value 555 

hay 560 

history 552 

pasturage 550 

permanency 559 

plant food required 556 

seed 558 

silage 560 

soil 556 

yield 553 

Analyses, fertilizer. (See Fertilizer analyses.) 

Anaiis ocellata attacking plant lice 478 

Animal Husbandry, Department of, report 489 

work in 22 

Animal metabolism, problems 492 

Anthracnose, appearance on cucumbers 426 

damage to cucumbers 350 

raspberry. (See Raspberry anthracnose.) 

Aphidius polygonapMa parasitic on plant lice 480 

AphU pruni on plum 485 
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Apple scab and wood ashes 316 

comparison of trees fertilized witli ashes and untreated 

trees 326, 327 

conditions favorable to growth 317 

effect of fertilizers on 318 

wood ashes on 17 

on foliage 324 

fruit 326 

Apples, effect of ashes on yield 336 

color 331 

scab-resistant yarietles 338 

susceptibility to scab 317 

Arsenite, green. (See Green arsenite.) 

Ashes, effect on apple scab 17 

color of apples 331 

Iieeping quality of apples 832 

yield of apples 336 

Aspidiotus atwylus in New Yorlt 458 

pemieiosus. (See San Jos6 scale.) 
A8terodia9pi8 queicicola. (See Oak scale.) 

B. 
Bacterid disease of sweet corn 401 

dissemination 416 

geographical distribution 416 

germ 406 

description 406 

inoculation experiment 406 

pathological histology 412 

remedies 416 

symptoms 402 

wilt disease of cucumbers 426 

Bacteriologist, appointment 6 

Balance of nitrogen and fat in milch cow 609 

Bamboo extension 226 

Barley, composition 664 

Beetle, Cottonwood leaf. (See O>ttonwood leaf beetle.) 
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Beetles, lady bird, attacking plant lice .478, 479 

Beets, sugar. (See Sugar beets.) 

Benclilng tomatoes 248 

Bibliography, partial, of Hyalopterus pruni 484 

Myzus ribi8 487 

Biological and -dairy building, appropriation for. 7 

facilities in a 

Birch, cut leaved, spraying for thrips 466 

Blackberries, notes on Agawam 292 

Ancient Briton 292 

Dorchester . . . . , 291 

Early Harvest 292 

Early King 2&Z 

Early Mammoth 292 

Erie 292 

New Rochelle 292 

Stone Hardy 292 

Success 291 

Wilson Jr 292 

received in 1897 298: 

variety test 284 

yield 291 

Blight, potato stem. (See Potato stem blight.) 

Blood, dried, composition 564 

Body fat, formation of 492 

Bone, fresh, composition 564 

Bordeaux mixture, amount required for spraying potatoes 384 

and eau celeste soaip mixture for plum leaf spot, 

comparison 298 

beneficial influence on potato foliage 37& 

for plum and cherry leaf spot 207, 209 

leaf spot, number of treatments 209 

prevention of gooseberry mildew 308, 313 

raspberry anthracnose 236 

formula 227 

large vs, small quantities for spraying potatoes. .. 397 
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Bordeaux mixture — (Continued). taom. 
Lion brand, experiment 891 

not poisonous on melons S67 

number of applications required on potatoes 306 

potassium ferrocyanide test for 228 

precautions in use S09 

preparation ' 227, 807 

of lime for 227 

prevention of cucumber downy mildew by 356 

late blight of potato by 337 

stock solution of copper sulphate for 228 

strength required for spraying potatoes 394 

use 216 

Borers on nursery stock ^ 460 

Brands of fertilizers, unnecessary number 13 

Brewer's grains in ration 546 

Bucket pumps, description 221 

Bud moth, descriptions and life history 462 

history, distribution and food plants 462 

on nursery st6ck 462 

remedial measures 468 

Buffalo gluten feed in ration 546 

Buildings, new 7 

BuUetin No. 117 207 

118 651 

119 846 

120. (See Annual Report 1896.) 

121 216 

122. (See Annual Report 18G6.) 

123 876 

124 281 

' 125 246, 271 

126 661 

127 272 

128 284 

129 31 

130 401 
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135 188,681, 588 

136 487 

137 696 

138 417 

139 470 

140 816 

141 628 

142 6 

Bulletins, classes 11 

published in 1897, list 24 

By-products in rations 542 

C. 

Oaponizing, loss due to 569 

<;apons, cost at different ages on whole or ground grain 673 

feeding experiments 22, 661 

gain on ground grain 671, 676 

whole grain 572, 677 

market price 678 

relation of age and size to gain 578 

relative food consumption and gain on whole or ground 

grains 676 

whole V8, ground grain for 661 

•Carbohydrates as source of milh: fat ; 618 

<}amation rust, effect of salt on 18, 428 

Carnations, effect of salt on growth 423 

Case-bearing insects on nursery stoclt 460 

Caswell spray pump, description 219 

Ceres powder for preyention of oat smut 296, 800, 802 

Chemical Department, report 29 

work in 18 

Chemists, assistant, appointment 7 

Cherries spotted by spray 214 
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Cherry foliage Injured by spraying 218^ 

not injured by spraying 214 

leaf spot, Bordeaux mixture for 214 

treatment 16» 207, 213- 

Ghlcks and capons, feeding experiments 22, 561 

cost of food for given growth 568 

gain on whole or ground grain 567 

production on whole and ground grain 568 

gain on ground grain 566^ 

whole grain 5G^ 

rapidity of growth on whole and ground grain 568 

relation of food to growth 568 

whole V8. ground grain for 561 

Chianaapia furfurus. (See Scurfy barls louse.) 

Cider and vinegar, study 15- 

Cigar case bearer, notes on 461 

on nursery stock 461 

Classes of fertilizers collected , 38, 138 

Climate affecting sugar in beets 198 

Clover, red, food valu^ 555 

Coocinella 9-notata attacking plant lice 478- 

Coefficient of purity 199 

conditions influencing 199 

Coleophora fletcherella. (See Cigar case bearer.) 
malivorella, (See Pistol case bearer.) 

Colletotrichum 'Uigenarium, damage to cucumbers 350 

Color of apples, effect of ashes. 331 

Commercial fertilizers for potatoes 696- 

valuation of fertilizers 36 

rule for calculating 87 

Complete bulletins, character 11 

Comparison of selling price and commercial valuation of fertilizers. . . 140 

Composition and yield of milk 506^ 

of alfalfa 655 

com 566^ 

'.''■; feces 528, 535- 
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feeding stuffs 684 

fertilizers ...33, 138 

incomplete fertilizers 140 

potato, influence of potash salts. 611 

sugar beet 191 

partial, of potatoes 607 

urine, milk and feces 504 

(Concentrated extract of tobacco for plant lice 475 

Control of temperature in biological and dairy building 

Copper sulphate, saturated solution 228 

stock solution for Bordeaux mixture 228 

Ck>m, composition 566, 564 

food value 565 

stoyer. (See Maize stover.) 

Corrosive sublimate treatment for potato scab, value 420 

(Cost of plant food in fertilizers 34 

production of sugar beets 189, 202 

at Station .., 69^ 

Cottonwood leaf beetle, repression 22 

Cucumber beetle, striped, damage to cucumbers ,...., 347 

crop, failure, cause of i 347 

downy mildew 346 

appearance 426 

botanical relationship 864 

climatic conditions favoring • • • 853 

damage by.. 849 

expense of treatment 368 

gain from prevention by Bordeaux mixture. 362 

/ history , 365 

host plants 354 

nature 851 

prevention by Bordeaux mixture 350 

shade as a preventive 432 

treatment ,. 19 

' weather conditions affecting 428 

leaf structure , 860 
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Cacumbers, damage from downy mildew 846 

damaged by lady bird beetle. 848 

melon louse »• . • 347 

•trlped encumber beetle 847 

wilt disease 84i 

early, spraying 426^ 

^ late, spraying 430 

spraying experiments 425 

time required 366 

yield on sprayed acre 431 

and nnsprayed plats 427 

Gnltlyatlon of sugar beets at the Station 689 

methods 197 

Gurrant, plant Uce attaclilng 488 

B. 

Dairy building. (See Biological and dairy building.) 

Expert, appointment 6 

Defender spray pump, description 221 

Department of Animal Husbandry, report 489 

Ghemlstry, report 28 

Bntomology, report 485 

Field Crops, report 679 

Vegetable Pathology, report 848 

Second Judicial (See Second Judicial Department) 

Dewberries, notes on Austin Improved 292 

' Lucretla 202 

variety test 284 

yield 292 

Digestible matter eaten and millc solids produced » . . 640 

Digestibility, calculated and actual of two rations. '. . • 638 

of maize stover with and without pith 628 

rations 608, 686, 638 

Digestion and feeding experiments 628 

Dipping nursery stock Infested with plant Uce 20, 488 

Director, report of 5 
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Diseases of plants. (See Cucumber downy mildew, Oat smnt, Potato 
blight, Plum leaf spot, etc.) 

experiments and observations 41T 

Double discharge nozzle .^ 226 

Downy mildew, cucumber. (See Cucumber downy mildew.) 

Dried blood, composition 694 

Drying, effect on nitrogen content of feces 601 

a. 

Eau celeste for plum leaf spot * S09 

Eclipse spray pump, description 218 

Editor and Librarian, appointment. 5 

Education In road building 28 

Empire Queen spray pump, description 220 

Enemies of plant lice 478 

English Morello cherry, spraying experiments ^. . . 214 

Entomological Department, worlj in 19 

Illustrations, preparation 19 

Ethers, sulphuric and petroleum, comparison in fat extraction 600 

Experiments, benefit from, in Second Judicial Department. 12 

with fertilizers, directions for C02 

sugar beets 688 

Extraction of fats with sulphuric and petroleum ethers, comparison. . 600 

r. 

Fat and nitrogen, balance sheet for milch cow 609 

balance In milch cow 615, 616 

body, formation '. 492 

milk. (See milli fat) 

-I)oor foods, preparation 496 

Fats, extraction with petroleum and sulphuric ether 600 

of food and body as sources of milk fat 617 

Feces, composition of 628, 535 

effect of drying on nitrogen content. i 601 

partial composition 504 

Feeding experiments 628 

with chicks and capons 22, 661 
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Feeding stuffs, composition of 534 

starcli and sugar in 542 

Fertilizer analyses, demands for 13 

commercial valuation 86 

experiments on sugar beets 594 

formulae for potatoes 600 

sugar beets 196 

ingredients, trade values in raw materials and chemicals. . • 35 

quantity for potatoes 59S 

rule for calculating value 37 

Fertilizers, analyses in 1897 44-185, 142-187 

brands of, unnecessary number 13 

classes collected .83, 138 

commercial, for potatoes 59^ 

comparison of selling price and cost of ingredients. .32, 34, 137 

composition 33, 138 

field experiments with, directions for 602 

for sugar beets, cost 196 

precautions in use 197 

incomplete, composition 140 

manufacturers of 37 

nitrogen in 31, 13^ 

phosphoric acid in 32, 136 

potash in 32, 137 

samples collected 31, 83, 13d 

used on sugar beets 589 

yield of potatoes with 605, 606 

Fertilizing ingredients in potatoes 599 

Field Crops, Department, report 579 

production 23 

Flea beetle, spraying nursery stocls for 465 

Food for chickens, composition : 564 

plant, cost in fertilizers 34 

relation to quality of ihilk 621 

value of fodder crops 555 

Foods poor in fat, preparation 49S 
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Forcing house, new 

temperature 264 

tomatoes 17, 245 

Formalin for prevention of gooseberry mildew 818 

oat smut 280» 800 

Formation of fat in body 4fi2 

miUc fat 498 

Fruit, varieties at Station >. . 17 

Fumigating nursery stock 21, 467 

Fumigation for San Jos6 scale 457 

Fungicides for prevention of gooseberry mildew, cost 818 

oat smnt 208» 299 

Fungiroid, experiment with 890 

G. 

Gas, hydrocyanic acid. (See Hydrocyanic acid gas.) 

<3reiger spray pump, description 220 

Gooseberries, susceptibility to mildew 315' 

Gooseberry mildew, experiments in prevention 809 

fungicides for prevention 807 

general appearance 314 

prevention 307 

treatment 16, 314 

Grain, ground, gain of capons on 571, 676 

chicles on 565 

or whole, cost of gain of capons on 574 

whole, gain of capons on 572, 577 

chicks on 566 

or ground, cost of gain of chicks on 567 

relative efficiency of whole and ground 561 

Green arsenlte, spraying with 21 

Ground grain, cost of gain of capons on 574 

gain of capons on 571, 576 

chicks on 565 

V8, whole grain for chicks and capons 561 

Ciuii plum, spraying experiment 209 
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Hanreatliig sngar beets 10& 

Hay from alfalfa 660 

Horse power sprayers, description 223i- 

manufactnrers 224 

Horticultural Department, report 205 

work iH 15 

Hot water for plant lice. 476^ 

prevention of oat smut, results 302 

treatment for oat smut, description 304 

Hudson spraying machine, description 224, 398 

Hyalapterut arundinia on plum 484 

prurUt descriptions and life history 488 

history, distribution and food plants 488 

on plums 482 

partial bibliography 484 

Hydroeyaule acid gas, fumigating with 21 

fumigation for Ban Josd fcale 457 

1. 

Illustrations, entomological, preparation 19 

Improvement of soil by alfalfa 556 

Industry, sugar beet, outloolt for 581 

Injury by plant lice, nature 472 

Insectary, new 19- 

Insecticides used in combating plant lice « 473 

Insects, collection 19 

found on nursery stock, classification 442 

parasitic, affecting plant lice 480 

predaceous, attacking plant lice 478 

Inspection of nurseries i. . . . 437 

method 489- 

nursery stock, notes 20 

l€ocratu8 vulgarU parasitic on plant lice 481 

Italian Prune, Increase of yield from spraying 207 

spraying experiment 207, 209 
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Judicial Department, Second. (See Second Judicial Department) 

K. 

Keeping qualities of apples, effect of ashes i38 

Kerosene emulsion for plant lice 478 

preparation 229 

use 217 

oil for San Jo86 scale 457 

-water mixture for plant lice - . . 473 

Klein Wanzlebener sugar beet, composition 101 

Knapsack sprayers, description 221 

use ^ 222 

Lady bird beetles attacliing plant lice ^ 478, 479 

damage to cucumbers 848 

Leaf spot, cherry. (See Cherry leaf spot) 

plum. (See Plum leaf spot) * 
LeiMnium cerasifew. (See New Yorlt plum lecanium.) 

Librarian, appointment ^ 5 

Library, additions to r. . . . 10 

refitting 10 

Lice, plant (See Plant lice.) 

Lightning potato bug killer, description 222 

Lime for Bordeaux mixture, preparation > 227 

in sugar beets * 195 

Lombard plum, spraying experiment 209 

Long Island. (See also Second Judicial Department) 

fertilizer experiments on potatoes « . . 599 

formula for potato fertilizer 601 

yield from 609 

pickle industry in 18 

potato industry in 13 

LoriUard tomato, forcing experiment 248 

Lucerne. (See Alfalfa.) 

Lysol for prevention of gooseberry mildew 318 

oat smut 296, 800 
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Macrosporium aolani, (See Potato blight early.) 

tomato, note on 271 

Magnesia in sngar beets 195 

Mailing list, classification 11 

number on 11 

Maize stover, composition 626 

digestibility 520, 530 

with and without pith 628 

nitrogen-free extract in 527 

relation in weight of different parts '. . 526 

Malt sprouts in ration 546 

Mangels, food value 556 

Manufacturers of fertilizers 87 

horse power sprayers 224 

Marker for planting sugar beets 590 

Market price of sugar beets^ 189, 208 

Marsden's stock food. (See New corn product) 

Maximum and minimum readings of thermometers 626, 627 

McGowen nozzle 226 

Megilla maculata attacking plant lice. . / 479 

Melon louse, damage to cucumbers 347 

Metabolism, animal, problems 492 

Meteorological record for 1897 617 

Mildew, downy, on cucumbers. (See Cucumber downy mildew.) 
gooseberry. (See Gooseberry mildew.) 

Milk, composition • 506 

partial 504 

fat carbohydrates as source of 618 

formation 493 

protein as source of 518 

source of 22, 491 

variation in percentage 522 

fats, food and body fat as source of 517 

production, stimulus of protein 519 

skimmed, composition 564 

solids produced from digestible matter eaten 549 
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Milk, solids— (CJontinued). ?aob. 

secretion, relation of protein supply 520 

variation in percentage 622 

quality, relation of food to 521 

yield of milk solids 50« 

Minimum readings of thermometers ,. 626, 627 

Montmorency cherries, spraying experiments 207, 214 

Muskmelons and watermelons, spraying 366 

Mycologist, leave of absence grahted 7 

report of 845 

Mptilaspis pomorum. (See Oyster shell bark louse.) 

Myzua ribis attacking plum : 485 

descriptions and life history 485 

history, distribution and food plants 485 

partial bibliography 487 

Needs of Station 10 

N«w corn product, character 524 

digestibility and feeding value 523 

letter from Edward Atkinson concerning 524 

work at Maryland Station 524 

New York plum lecanium, descriptions and life history 448 

history, distribution, food plants, etc 448 

on nursery stock 447 

remedial measures 448 

Newspapers and periodicals presented to the Station 26 

Nitrogen and fat, balance sheet for milch cow 509 

balance in milch cow. 513 

content of feces, effect of drying 501 

-free extract in maize stover 527 

In fertilizers 31, 136 

in sugar beets 195 

Noaoles, double discbarge 226 

for spraying 225 

Nnvseries, inspection 437 

method of inspection 439 
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Nurgery inspection, classes benefited 440 

demand for 440 

value 440 

stock, fumigating 21, 467 

infested, experiments in treating 468 

treatment of 437 

witli plant lice, dipping 46S 

insects found on 442 

inspection, notes 20 

states requiring 438 

spraying for flea beetle 466 

trees, young, spraying 20 

Nutrients in ration 541 

Nutrition of plants, work in. 15 

Nutritiye effect of rations from unlike sources M2 

O. 

Oak scale, notes on 451 

on nursery stock 451 

Oat meal, composition §04 

smut, cost of fungicides for 303 

description S05 

experiments in prevention 296, 301 

fungicides for 294 

liot water treatment for 295 

methods of infection 306 

results of treatment by sprinkling with fungicide 298 

treatment 16, 294 

Oats and peas, food value 555 

composition 564 

ground, composition 564 

hifection by smut 306 

Orange rust of raspberry, recognition 232 

Oyster shell bark louse, descriptions and life history 443 

history, distribution, food plants, etc 448 

on nursery stock 442 

remedial measures 445 
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Pachyneuron aphidiixtrus parasitic on plant lice 481 

Parasitic Insects affecting plant lice 480 

Paris green, adulteration 230 

rate of application 230 

nse 216, 230 

Pasturage of alfalfa 559 

Peach tree borer, notes on 460 

on nursery stock 400 

Periodicals presented to the Station 26 

Permanency of alfalfa §00 

PJu>rodon humuli on plums 486 

Phosphoric acid In fertilizers 82, 136 

sugar beets 105 

Ph^ophthora infestana. (See Potato blight, late.) 

Pickle Industry In Long Island 13 

Pickles, yield 431 

Pistol case bearer, notes on 461 

en nursery stock 461 

Plant diseases. (See under particular diseases.) 

nature * 282 

food, cost In mixed fertilizers S4 

for sugar beets, sources 106 

required by alfalfa 556 

sugar beets 104 

trade ralues of in chemicals 35 

utilization by potatoes . . . : 616 

lice attacking currants 485 

classification 471 

descriptions, enemies and treatment 470 

of species 482; 486 

dipping nursery stock Infested with 20, 468 

experiments against 476 

Insecticides used in combating 478 

Investigations and experiments 21 

Ufe history 472 

natural enemies 478 
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Plant lice— (Continued). faob. 

nature of injuiy by 472 

on nursery stock - 458 

recommendations for repression 477 

parasitic Insects affecting 480 

predaceous Insects attacking 478 

repression 477 

species prevalent In 1897 482 

nutrition, work in 15 

Pathology, Department, work In 18 

Planting and harvestCng sugar beets 196 

sugar beets at the Station 589 

-Ptmmopara cubensis 845 

nature 852 

new host 438 

(See also Cucumber downy mildew.) 

Plowing under green rye to prevent potato scab 18, 418 

Plum leaf spot, number of sprayings required 208 

Injury by 210 

prevalence 208 

treatment .» 15, 207, 211 

plant lice attacking 4^ 

Plums, amount of injury from leaf spot 210 

Pomona spray pump, description 219 

Popular bulletins, character 11 

Polash in fertlUzers 32, 137 

sugar beets 195 

salts, Influence upon composition of potato 611 

Potassium ferrocyanide test for Bordeaux mixture 228 

sulphide for prevention of gooseberry mildew 808, 313 

oat smut 296, 800, 802 

Potato blight, early, prevention by Bordeaux mixture 878 

late, prevention by Bordeaux mixture 377 

composition, influence of potash salts 611 

Industry in Long Island 13 

scab, plowing under green rye to prevent 18, 418 



Digitized byCjiOOQlC 



Indbx. 663 

Potato scab — (Continued). faob. 
value of corrosive sublimate treatment 420 

stem blight, not communicated 18, 421 

Potatoes, commercial fertilizers for 596 

comparison of fungicides and insecticides 893 

directions for spraying 400 

expense of spraying 388 

fertilizer formulae for 600* 

fertilizing ingredients In . . . , 599 

number of applications of Bordeaux mixture required 395 

large vs. small amounts of Bordeaux mixture for 397 

partial composition 607 

quantity of Bordeaux mixture required 384 

f ertiUzer 598- 

relatlon of yield to fertilizer 609 

spraying 876 

experiments 879, 880, 390 

strength of Bordeaux mixture required 894 

utilization of plant food 616 

yield from different amounts of fertilizer 606 

on sprayed and unsprayed plats 385 

with different fertilizers 605 

Poultry house, new 9* 

Powder guns, description and use 222 

Power spraying machine 223 

Precipitation, record 619 

Predaceous insects attacking plant lice 478 

Press reviews, use 11 

Profits of sugar beets 208- 

Protein as source of milk fat 518 

balance In milch cow 514 

stimulus on milk production 519- 

supply and secretion of milk solids, relation 520 

Publications, notes on 10* 

Purity, coefficient of 190 

of solids in sugar beets 188, 198 

Pyrethrum for plant lice 47^ 
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Quality of milk, relation of food to 621 

sugar beet seed 194 

B. 
Rainfall for growth of sngar beets 193 

record 619 

Raspberries, black, early 287 

late 287 

notes on Babcock No. S 285 

Babcock No. 5 285 

Black Diamond 286 

Eureka 285 

Hopkins 286 

Lawrence .* 286 

Mills 286 

Onondaga 286 

Palmer 286 

Progress 286 

PoBchartky Seedlings 286 

Totcnsend No. M 286 

yield 286 

purple, notes on Addison 290 

Columbian 291 

Shaffer 291 

Smith Purple 290 

Teletaugh 291 

yield 290 

received in 1897 298 

red, early 289 

late 289 

notes on Cline 289 

Cuthbert 290 

Senyon 280 

Kiug 200 

Loudon 290 

Olathe 289 

' Pomona 280 
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lUapberries, red— (Continued). '^o"- 

yield 288 

variety test 284 

Raspberry anthracnose 231 

Bordeaux mixture for 236, 241 

character 282 

copper sulphate for • 241 

description 233 

experiments in treating 235, 241 

injury from 234 

iron sulphate for 286 

method of treating 242 

sulphuric acid for 236 

treatment 16 

orange rust of, recognition 232 

Ration, nutrients in 541 

Rations, calculated and actual digestibility 633 

calculation of value 631 

digestibility of 508, 636, 638 

from unlike sources, nutritive effect 542 

normal and poor in fat 498 

Reine Hortense cherries, spraying experiments 208 

Repairs , * 9 

Report of Chemical Department 29 

Department of Animal Husbandry 489 

Entomology 435 

Field Crops 679 

Vegetable Pathology 848 

Director 5 

Horticultural Department 206 

Treasurer 1 

RTiopalosiphum ribis attacking currants 487 

Road building, education 28 

Rotation including sugar beets 197 

Rule for calculating value of fertilizers 37 

Rust of carnations. (See Carnation rust) 

Rutabaga, food value 555 

Rye, green, plowing in for potato scab 18, 418 
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Salt, effect on carnation met 18, 423- 

growth of carnations 423 

Samples of fertilizers collected 81, 83, 136 

San Jos6 scale, descriptions and life history 454 

distribution » 46a 

food plants 453 

history 452 

In New York State 438 

means of distribution 455 

on nursery stock 452 

remedial measures 456 

Sannina exitioaa. (See Peach tree borer.) 

Saturated solution of copper sulphate , . . . . ^v i ti h i^>>^ 228 

Scab resistant varieties of apples 338 

Scale Insects on nursery stock 442 

Schizoneura lanigera, (See Woolly louse of the apple.) 

Scurfy bark louse, descriptions and life history 447 

history, distribution, food plants, etc 446 

on nursery stock 446 

remedial measures 44T 

Second Judicial Department, benefit from experiment 12 

change In character of work 1^ 

work In : 12 

Seed, sugar beet, quality 194 

Seeding alfalfa 557 

Selling price and cost of ingredients of fertilizers 82, 84, 13T 

of fertilizers 140 

Silage from alfalfa 560 

Size of beets for sugar production 198 

Skim milk, composition 564 

Smut, oat (See Oat smut) 

Soil for alfalfa 556 

potting tomatoes 265 

sugar beets 197 

Improvement by alfalfa 556 

temperature 628, 634 

thermometers, readings 628, 634 
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Index. 657 

PAOB. 

Solids of milk, variation in percentage 622 

Source of milk fat ^. 22, 491 

Sources of plant food for sugar beets 196 

Species of plant lice prevalent In 1897 482 

Spray pumps and spraying 216 

selection 21(1 

Spraying appliances, notes , 17 

conveniences, home made 225 

. cucumbers, time required ^ 865 

cut leaved birch for thrips 466 

for flea beetle on nursery stock 465 

plum leaf spot 211 

' Increase In yield of plums from 211 

machinery, notes on 370 

machines, power , 228 

mi:ttures, notes * 17 

muskmelons and watermelons 868 

nozzles for 226 

potatoes 376 

directions for 400 

prevention of Insect injuries by ^ 878 

profitableness of 886 

with green arsenite 21 

philosophy of 388 

young nursery trees 20 

Staff, additions to 6 

Starch and sugar In feeding stuffs 542 

Steam sprayers 223 

Stover, maize. (See Maize stover.) 

Strawberries, early varieties on one year old beds 279 

two year old beds 281 

late varieties on one year old beds 279 

two year old beds 281 

list of varieties received 282 

method of growth at Station 272 
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658 Ind£x. 

Strawberrlet— (Oontiiiued). paos. 
notes on 273 

Beauty 275 

Beder Wood 276 

Canada Wilson 276 

Clarence <• 276 

Colombian 276 

Bleanor 276 

Bnormons 276 

Gandy 276 

Giant 276 

Glen Mary 276 

Greenville 276 

Haverland 276 

Hersey 277 

Hull No. S 277 

Maple Bank . . . .* 277 

Mary 277 

Marshall 277 

Michel 277 

Middlefield 277 

Murray .* 277 

Omega 277 

Robinson 277 

Thompson 277 

TJiompsan No, 100 277 

Vera 277 

WiUlams 278 

yield on one year old beds 278 

two year old beds 280 

Sugar beet crop, educational value 208 

industry, conditions favoring, in New York State 682 

outlook for 581 

unfavorable conditions ^ 684 

seed, quality ; 194 

beets, analysis 14, 191 

available sources of plant food. 196 
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Indkx. 659 

Sugar beets— (Continued). taqk. 
conditions for growth % ItiS 

cost of fertilizers 196 

production 189, 202 

per acre at Stattoh 598 

experiments 588 

fertilizer constituents in 195 

experiments 694 

formulae for k. 196 

food value 555 

grown in different States, sugar in 198 

harvesting 592 

marker for planting 590 

marltet price 203 

methods of cultivation 197 

plant food required 194 

planting at Station 589 

precaution in use of fertilizers 197 

profits 208 

purity of solids 188> 198 

results at Station 592 

richness in sugar 188, 190 

rotation 197 

soil, planting and cultivation at Station 589 

required 197 

time of planting and harvesting 198 

varieties 194 

yield 189, 200 

at Station 59t 

in beets, climate affecting 193 

conditions Influencing 198 

grown in dilTerent States 193 

feeding stuffs 548 

production, size of beets for .' 198 

richness in of beets 188, 190 

yield per acre 202 
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660 Index. 

r ' I . . ■ ' I FAoa. 

Sunshine for growth of sugar beets 19# 

Sweet com, bacterial disease 18, 401 

Syrphut fly larvae attacking plant lice 479 

Systma hud8onia$ on nursery stock 465> 

T. 

Temperature control In biological and dairy building a 

for growth of sugar beets 19^ 

of forcing house 254 

record 624^ 

Thermometers, maximum and minimum readings 626, 627 

soil, readings 628, 634 

standard air, readings 624, 62d 

Thrips on cut leaved birch, spraying for 466 

Timothy, food value 565 

Tmetocera ocellana. (See Bud moth.) 

Tobacco, concentrated extract for plant lice 475 

for plant lice 475 

Tomato disease, new 271 

Tomatoes, benching 248 

forcing 17, 246 

experiment, yield 240 

methods of benching, comparison 270 

potting soil 255 

single stem V8. three stem training, test 247, 270 

temperature for forcing 264 

transplanting to bench vs, keeping In pots 262 

Trade values of plant food in chemicals 85 

Training tomatoes, comparison of methods 270 

single stem V9, three stem, test. 247 

Treasurer, report of 1 

Urine, partial composition 504 

V. 

Valuation of fertilizers, commercial 140 

Value of rations, calculation 531 
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Ihdxx. 661 

PAOB. 

Yarleties of frnit at Station 17 

lugar beets • 194 

Variety tests with raspberries, blackberries and dewberries 284 

strawberries 271 

Termorel nozzle 226 

Yllmorln Improved sugar beet, composition 191 

Vinegar, study 15 

W. 

Water, hot, for plant lice 476 

Watermelons, spraying 866 

Whale oil soap for plant lice 474, 4t6 

solution for San Jos6 scale 466 

Wheat, composition 564 

Whole grain, cost of gain of capons on 574 

gain of capons on 572, 577 

gain of chicks on 1 566 

V8, ground grain for chicks and capons 561 

Wilt disease of cucumbers, damage by 848 

WHlow beetle. (See CJottonwood leaf beetle.) 

Wind record 620 

Wood ashes and apple scab 816 

effect on apple scab 17 

Woolly louse of the apple, notes on 458 

on nursery stock % 458 

T. 

Yield of plums Increased by spraying 211 

sugar beets J 189, 200 

at Station 593 

tomatoes In forcing experiment. . . .249, 251, X2, 268, 209, 261, 262 



Digitized byCjiOOQlC 



Digitized byCjiOOQlC 



Digitized byCjiOOQlC 



Digitized byCjiOOQlC 



Digitized byCjiOOQlC 



Digitized by CjOOQ IC ^. ^ 



Digitized by CjOOQ IC 



Digitized byCjiOOQlC 



